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National 





CTICS 


National’s Series 32000" (formerly known as NS16000) 
provides the most complete family of 32-bit CPUs, 
slave processors, systems peripherals, development 
systems and software. Today! 


In today’s fast paced high-technology marketplace, time 
equals money. And chances for product success often depend upon 
narrow windows of opportunity. So time-to-market becomes a 
- critical ingredient in microprocessor 
selection. 

When you thoroughly eval- 
uate and compare available 32-bit 
options, we think you'll find that 


National’s Series 32000 is the undis- 
puted choice. 


Full 32-bit Architecture. 


In a world of over-stretched, 
band-aided microprocessor architectures, National provides a true 
32-bit solution. The Series 32000 is the world’s first commercially- 
available 32-bit microprocessor family that was designed as 32-bit. 
We've taken a systems solution approach to give you what you 
need: An innovative microprocessor family with the right per- 
formance. Current availability. And alternate sourcing by major 
manufacturers. 
¢ Advanced 32-bit architecture is the basis of 
the Series 32000. This same 32-bit archi- 


tecture is implemented in all Series 32000 


CPUs. These CPUs also offer downward 





















32000, 


compatibility in 16 and 8-bit external data bus versions. 


¢ Fast floating point support is available now with National's NS 
32081, the only viable floating point unit to support your system's 
needs for floating point operations. 


+ A powerful MMU, Nationals NS 32082, provides Demand Paged 
Virtual Memory support and it's available today. This industry 
‘first’ provides fast on-chip address translation and advanced 
operating systems support, making it the ideal choice for a UNIX" 
environment. 


The best UNIX Micro. 
If your system design calls for UNIX, industry 
experts have called the Series 32000 "the best 
for UNIX” 
National's GENIX” featuring optimized 
Demand Paged Virtual Memory support, is 
available today in source form for OEM adap- 
tion. The next generation of GENIX, with 
Ethernet™support, is in test now. We have 
also delivered the Series 32000 version 
of UNIX System V (release 2.0) to ATGT 
for validation. National is your source 
for UNIX. 

Our Series 32000 software 
catalog gives OEMs an opportunity 
to select from a wide variety of 
software, including offerings from 
independent software vendors. 





oucan wait for 
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e 32-bit solution. 
Weve cotit! 


Series 32000 is the only 32-bit solution today. 


If your market window falls within the next twenty-four 
months, the Series 32000 provides you with product for your de- 
signs today. National is the only manufacturer that offers a complete 
32-bit microprocessor family now. With an architecture designed 


to fully support high-level languages; a full 32-bit data bus to 
memory that increases memory bus bandwidth and thus the speed 
at which data can be transferred; a range of CPUs with total 
compatibility to 16 and 8-bit; a full range of peripherals; powerful 
evaluation tools; a multi-user, multi-tasking development system: 
a growing list of available third-party software; and the hardware, 
software, service and customer training that spell real long-range 
commitment. 

All to assure you of the products and support you need today 
and into the future. 


Truly a generation ahead. 


Ask us for complete information. 

Wed like to send you a copy of our brochure entitled: “The Specifics 
of 32-Bit Architecture and Implementation” And to answer any 
questions you might have about Series 32000. Write to National 


Semiconductor, Series 32000, 2900 Semiconductor Drive, 
MS$23-200, Santa Clara, California 95051. 


Series 32000, 
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PREVIEWS 


Next ElectronicsWeek 


New trends in distribution 


George Leopold, of our New York bureau, is heading up next week’s 
ElectronicsWeek special report, which examines the business of distributing 
electronic products and systems. The report will detail the new realities in 
the distribution industry that are changing everything from component distri- 
bution to semicustom integrated-circuit shipments. The trend toward an 
increasing use of in-house design centers will be explained, as will the various 
players’ efforts to differentiate themselves from each other. Distributors and 
suppliers will also discuss their evolving relationship in a period of change 
and growth. 


Military semiconductor marching orders 


With the military semiconductor market reaching $2.6 billion by 1988, digital 
signal processors and gallium arsenide devices are heading the Department of 
Defense’s “most wanted” list. In addition to semiconductors that can with- 
stand high radiation levels, the DOD also expects to be looking for much 
more complementary-MOS logic and memory. Read about the needs of the 
world’s biggest buyer in the next ElectronicsWeek. 


Looking ahead in ElectronicsWeek 


Selecting robots for today’s production and test lines 


Robots are entering every phase of manufacturing and production. From 
assembly lines to testing chambers, they are taking over more and more 
dangerous and routine tasks, thus freeing people to concentrate on creative 
enterprises. Graeme Kinsey, of Zehntel Inc. in Walnut Creek, Calif., explains 
how best to select a robot for industrial use. Such factors as work envelope, 
repeatability, accuracy, programmability, and many more enter into the 
selection process. Read about it in an upcoming ElectronicsWeek. 
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SIEMENS 


Programmable timer SAB0529: 


the digital time machine 


With the programmable digital timer 
SAB 0529 from Siemens you can 
realize very exact delay times 
between 1 second and 31.5 hours. 
Power supply as well as timebase 
is the 50 Hz line. The device can 
drive triacs or relays directly, 

has eight overlapping timing ranges 
and two modes of operation 
“momentary switching and switch- 
off delay”. 


Max. time 
(50 Hz) 








1 L L [ 63s 
2 Lil Le 189s 
3 Lia 630s 
4 Li Aaa 1890 s 
“ ALT 63 min 
6 HEL H 189 min 
7 A AIL 630 min 
8 HiuiH 1890 min 


The SAB 0529 is therefore the suit- 
able timer wherever you need long 
and accurate delays in switching 
operation: 


In industrial controller units, for 
example, safety switches for cooking 
equipment, coffee/espresso 
machines, hand-driers, bathroom 
ventilators, slot machines, stairwell 
lighting, alarm system, etc. 


The programmable digital timer 
SAB 0529 from Siemens is the 
economic alternative to mechanical 
and electromechanical timers. 


lf you want to find out more, 
especially about possible appli- 
cations, write to Siemens AG, 
Infoservice/B 8414, Postfach 156, 
D-8510 Furth, West Germany, 
quoting "SAB 0529”, 


Siemens — your partner 
for integrated circuits 
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Companies STC merger with ICL creates world-class competitor 
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CMOS is a Solid State of mind. | 
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from Solid State Scientific. 
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Fast access times (100 ns max.) 


Faster system execution. 


Fastest turnaround times in the business. 


Solid State Scientific has a new 128K CMOS ROM. The 
23C128. It’s extremely fast—75 ns typical or 100 ns 
worst case. So you can use it with the world’s fastest 
microprocessors. It has the low power and high 
reliability of our state-of-the-art CMOS technology. It’s 
available now at prices that make it as cost-efficient as 
it is technically superior. Production volumes take 
only 7 weeks, prototypes just 3 weeks. 


Forget your NMOS ROMs and EPROMs 

If you're using NMOS ROMs, our new 23C128 can give 

you far better speed and reliability. If you’re using 
EPROMs, our pre- 
programmed fast ROMs 
can speed your system 
execution by eliminating 
wait states. With much 
faster turnaround, too. 
And, at a cost more than 
25% below EPROMs. 


Quick specs on the 23C128 
3 Speeds: 150, 120 and 100 ns max. Standby Current: 
50 microamps max. Operating Current: 10 milliamps 
max. LSTTL-compatible inputs and outputs. 28-pin 
JEDEC standard. Military versions, too. 


Much more CMOS memory coming from SSS 
In case you didn’t know it, SSS delivered more 32K 
and 64K CMOS ROMs than any domestic supplier last 
year. And we're out to do the same with our new 128K 
CMOS ROM. Other new CMOS memory devices, 
including a new 256K CMOS ROM, are on the way. 


So why wait? 
For details on our new 23C128 CMOS ROM or any of 
our other CMOS memories or logic devices, just call 
or write. And find out why CMOS is a Solid State of 
mind. Solid State Scientific, 3900 Welsh Rd., Willow 
Grove, PA 19090. (215) 657-8400. 


Sg Solid State Scientific 
CMOS ResponsAbility” 
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Electronics Week 


Special Reports 





Data Conversion Signal processing is demanding more performance, 





requiring more complex, faster, and more accurate 





Oo 


analog and digital converters. As in most other IC areas, 

CMOS is becoming the dominant technology 63 

Software Although structured analysis has long been recognized 
as an effective technique for developing | 
system specifications, it is a tedious procedure. But with a set 


of new CAD tools, software engineers can reap its benefits 69 


New Products 
Networks Server links Ethernet with IBM mainframes 77 
Data Converters A-d converter family includes power misers 78 
Microcomputers IBM PC-compatibles offer foreign language MS-DOS 80 
Peripherals Auto-loading tape transport starts, stops, streams 84 
Integrated Circuits CRT chip set does windows 86 
Development Systems Portable works alone or as peripheral 88 
Instruments Unit tests memory access time. 
Portable scope has built-in voltmeter 90 
Power Supplies Kilowatt switcher manages loads three ways 92 
Production Equipment Laser trimmer is fast 93 


Optoelectronics Miniature sensor has new package 93 


Departments Previews 2 Meetings 8 ElectronicsWeek Index 48 


Washington Insight 54 Letters 96 New Literature 99 Employment 101 Editorial 104 
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Artistry instead of crashing: 
have your data system on the alert 


hannel has failed: switch over or access made for simulators. reliable operation of yourdatacom = [~~ ™, 
ckly ... whatacable mess... From manual pocket instruments network. We are specialists as a 
that was the wrong plug...im- tocompletely automated systems single source of data analyzers, 
>t. Now the second data link under terminal control—Wandel simulators, and a variety of test 
; crashed. And it could have & Goltermann has the right solu- instruments. Our name repre- 
2n avoided. Our Diagnostic tions to guarantee secure and sents quality and reliability. 

1 their preprogrammable 

tching sections establish clarity 

‘onnection and do not leave 

duting up to chance. Preset fall 

‘k channels can be called up 

yr free and within seconds. 

iple arrangements for a/b 

tching and reconnection will 

) be easier with our DNE family. 

mportant interface control 

vals can be displayed, bridging 

1s for a data analyzer selected 
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Please send: 

L] Brochures on DNE systems 

L] Digest on datacom technology 
L] A sales engineer 


Company 
Address 


Wandel & Goltermann 
P.O.Box 45 - Abt. VW 

D-7412 Eningen u.A. 

Fed. Rep. of Germany 

Tel. +(49) 7121-89 11 


Telex 729833 wugd 
EW 20884 





NOW 


AVAILABLE! 


1984-85 


Electronics 
Buyers’ Guide 








Order your copy today for 
the industry’s most often- 
used directory: 


@ It’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages} 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@ Name and title of contact 
for sales information. 

@® Number of engineers at 
plant and number of 
employees. 

@® Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

@ Instant referral to 
company’s advertisements. 

@ Offers FREE current catalog 
retrieval service (approx. 1300 
catalogs) 

® Contains a directory of trade 
names. 


Price: $50 per copy 
(Add $20 for air mail) 


Send order with payment to: 
Barbara Copcutt 

Electronics Buyers’ Guide 
McGraw-Hill House 

Maidenhead SL6 2QL, wy, 
England uinie 


27th Biennial International Electri- 
cal, Electronics Conference, and Ex- 
position, Canadian Region, IEEE 
(The Hilda Wilson Group, 20 Eglin- 
ton Ave. E., Suite 203, Toronto, On- 
tario M4P 1A9 Canada), Metro To- 
ronto Convention Centre, Toronto, 
Oct. 7-9. 


National Conference on the Ad- 
vancement of Research, National Re- 
search Council (Chester McKee, Of- 
fice of Scientific & Engineering Per- 
sonnel, National Research Council, 
2101 Constitution Ave. N.W., Wash- 
ington, D.C. 20418), Colonial Wil- 
liamsburg, Va., Oct. 7-10. 


International Conference on Com- 
puter Design, IEEE (Albert E. 
Ruehli, IBM Corp., Thomas J. Wat- 
son Jr. Research Center, P.O. Box 
218, Yorktown Heights, N.Y. 
10598), Rye Town Hilton, Port 
Chester, N.Y., Oct. 7-11. 


International Technology Transfer 
Congress, International Technology 
Institute (Rose Mary Surgent, ITI, 
7125 Saltsburg Rd., Pittsburgh, Pa. 
15235), Pittsburgh Hilton Hotel, 
Pittsburgh, Oct. 8-10 


60th Fall Conference, Electronic In- 
dustries Association (Mark V. Ro- 
senker, Public Affairs, EIA, 2001 
Eye St. N.W., Washington, D.C. 
20006), Los Angeles, Oct. 8-11. 


Conference on Investment in Hong 
Kong and People’s Republic of Chi- 
na, Hong Kong General Chamber of 
Commerce et al. (The Adsale People, 
21/F Tung Wai Commercial Bldg., 
109-111 Gloucester Rd., Wanchai, 
Hong Kong), Shangri-La Hotel, 
Hong Kong, Oct. 9 


Advances in Microprocessor Peri- 
pherals, IEEE (Scientific Committee, 
Secrétariat des Journées d’Electroni- 
que et de Microtechnique, Départe- 
ment d’Electricité-EPFL, 16, Chemin 
de Bellerive, CH-1007 Lausanne, 
Switzerland), Switzerland, Oct. 9-11. 


16th National SAMPE Technical 
Conference, Society for the Advance- 
ment of Material and Process Engi- 
neering (Marge Smith, National 


SAMPE Business Office, P.O. Box 
613, Azusa, Calif. 91702), Four Sea- 
sons Motor Inn, Albuquerque, N.M., 
Oct. 9-11. 


Electronics Manufacturing Technol- 
ogies and Systems Conference, Soci- 
ety of Manufacturing Engineers 
(SME, Public Relations Department, | 
1 SME Drive, P.O. Box 930, Dear- 
born, Mich. 48121), North Carolina 
State University, Raleigh, N.C., Oct. 
9-11. 


Third Southwest Computer Confer- 
ence, SWCC (E.Z. Million, SWCC, 
P.O. Box 950, Norman, Okla. 
73070), Tulsa Convention Center, 
Tulsa, Okla., Oct. 9-11. 


International Conference on Sys- 
tems, Man, and Cybernetics, [EEE 
(M.E. El-Hawary, Technical Univer- 
sity of Nova Scotia, P.O. Box 1000, 
Halifax, Nova Scotia, Canada, B3J 
2X4), Chateau Halifax Hotel, Hali- 
fax, Oct. 9-12. 


Electronics and Automation, Trade 
Commission of Norway (Karen Meh- 
ren, Deputy Trade Commissioner, 
Trade Commission of Norway, 800 
Third Ave., New York, N.Y. 10022), 
Sjolyst Exhibition Center, Oslo, Nor- 
way, Oct. 9-13. 


Localnet 84, Online Conferences 
Ltd. (Online Conferences Ltd., Pin- 
ner Green House, Ash Hill Dr., Pin- 
ner HAS 2AE, Middlesex, UK), 
Sheraton Harbor Island Hotel, San 
Diego, Oct 10-12. 


15th Korea Electronics Show, Minis- 
try of Commerce and Industry, Re- 
public of Korea (Electronics Indus- 
tries Association of Korea, C.P.O. 
Box 5650, Seoul, Korea), Korea Ex- 
hibition Center, Seoul, Oct. 10-14. 


Seminars 





The Military Electronics Market, 
Electronic Industries Association 
(EIA, Government Division/Re- 
quirements Committee, 2001 Eye St. 
N.W., Washington, D.C. 20006), 
Century Plaza Hotel, Los Angeles, 


Oct. 9-11. 
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Discover HP's 
revolutionary answer to 
your measurement needs 


Introducing an extremely versatile 
solution to your measurement needs: 
The HP 7090A Measurement Plotting 
System. By merging several technologies 
—waveform recording, digital plotting, 
analog recording, and automated 
measurement —the HP 7090A provides 
a powerful solution to a broad range 
of measurement problems. Imagine... 
significantly increasing your ability 

to measure and display low frequency 
phenomena and, at the same time, 
substantially improving your real- 
time recording and digital plotting 
results. All in one low-cost system! 





_ _ . Hewlett-Packard’ new 7090A- 
the single-instrument solution for low frequency measurement, 


analysis and documentation 


Now you can capture 


low frequency 
(<3kH_z) signals. 


The HP 7090A precisely measures, 
stores and displays signals 
through simultaneous sampling 
on each of three channels, with 
12-bit resolution, a bandwidth 

of dc to 3kHz (33.3k samples/s 
maximum) and a 1000 word 
memory per channel. 


You get 6 trigger mode 
flexibility, 

Virtually any signal change can now 
initiate signal capture through 
HP’ six trigger modes 
Even decaying repeti- 
tive signals, such as 
faults in a power line 
voltage or in a transducer’ 
carrier, can be captured. And 
combined with our pretrigger 
capability, the HP 7090A Measure- 
ment Plotting System is your ideal 
system for turn-on/turn-off charac- 
terization, fault monitoring and 
mechanical motion analysis. 


Plus, it’s a system 
component. 


All panel functions of the HP 7090A 
are programmable via the HP-IB 


































interface. And data can be streamed 
at up to 500 points/s from either 
the internal 1K buffers, or in real 
time from the analog-to-digital con- 
verters. A menu driven software 
package is available for HP Series 
200 computers, allowing you easy 
data manipulation, storage/retrieval, 
and system integration. 


And the HP 7090A gives 


you much more... 


The HP 70904 is also a high per- 
formance real-time X-Y recorder, 
digital plotter and DVM. 
In a stand-alone mode, 
x it annotates setup 
@m\ conditions, date and 
» time, selected data 

points from mem- 
ory and even the 
trigger time. Plus, you 
can even make overhead 
transparencies for technical 
presentations! 


The HP 7090A is your 
low-cost, one-stop system. 
From its 3 analog inputs to its 
6-pen writing system, the HP 7090A 
adds a totally new dimension 
to low-frequency measurement, 
analysis and display. And with 


a price tag of only $4400 
the HP 7090A is your complete 
measurement plotting system. 


Send today for your free 
information package. 


Clip out and mail the coupon 
below to receive—absolutely free— 
a complete information package, 
including our detailed brochure 
and specifications. 


“Domestic U.S. price only 


G HEWLETT 


PACKARD 


YES! I need a one-stop breakthrough solu- 
tion like this in my lab. Please send me more 
information about Hewlett-Packard’ new 
HP 7090A Measurement Plotting System. 


Name 





Title 





Address 





City State Zip 


Phone ( ) 





Detach and mail to: 
Hewlett-Packard 
16399 W. Bernardo Drive, 
' San Diego, CA 92127 


Attn: Marketing Communications 11405 EL8 
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MEET THE STRONGES 


here's a lot 





gate array than 
itu" class qold,and 
luminum, it’s the human element 
that really sets our product apart. 

When you order a Fujitsu gate 
array, you become part of a team. 

You work through your objectives with 
a highly-skilled design engineer who 
knows silicon the way you know logic. 

That way, you combine your 
expertise with ours to shape the subtle- 
ties of silicon into product advantages. 

Instead of glitches. 

This approach is a good part 
of the reason that since 1974, Fujitsu 
has produced more than 3,000 gate 
array designs — and every one of them 
has worked according to plan. 

Our engineers can help you 
execute designs in a complete range 
of technologies — CMOS, TTL, ECL— 
you name it. Because the Fujitsu 
team’s incredible versatility comes 
from a solid background within each 
of those technologies. 

That’s how you get numbers 
like these: 





CMOS 


PROP DELAY 
TIME* 


GATE 


700-3900 





GATE 
TECHNOLOGY | LENGTH 
STD CMOS; 3.6 yu 








































H CMOS 2.8 u 440-3900 
VH CMOS 2.3 UL 2600-8000 
*2-Input NAND Gate, F/O = 2 
BIPOLAR 
POWER 

| PROP DELAY| GATE DISSIPATION 
TECHNOLOGY TIME* COUNT PER GATE 
LSTTL 1.8ns 500 
LSTTL 1.9ns_ | 240-1100 
LSTTL 0.95 ns 2000 0.65 mW 


*3-Input NAND Gate, F/O = 1 


more to a Fujitsu. 








TEAM ON THE CIRCUIT. 





There are now three fully 
equipped Fujitsu Gate Array 
Design Centers in the U.S.; 
in Boston, Dallas, and 
Santa Clara. There’s a 
sophisticated telecom- 
munications network 
. between centers, and 

high-speed leased- 
>}, line and satellite 
,k communications 
, with FMI host com- 
§ puters in Japan. 
All that, 
and a first- 
class gate 
array design 
team, too. 
With you 
as star 
player. 




























a. RIE 


Call the FMI Design 
Center nearest you. 
We'll show you how to 
get our team on your 
circuit. 


Boston Design Center 
57 Wells Avenue 
Newton Centre 
Massachusetts 02159 
(617) 964-7080 


Santa Clara Design Center 
3320 Scott Boulevard 
Santa Clara, CA 95051 
(408) 727-1700 


Dallas rich perpen 
1101 East Arapaho Road 
Suite 225 
Richardson, TX 75081 
(214) 669-1616 


Literature request line: 800-556-1234 (ext. 82) 
In California, 300-441.2345 | 









Technology that works 


3320 Scott Boulevard, Santa Clara, CA 95051 - (408) 727-1700 
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How L200 board testing and 
simple arithmetic can save you millions. 





Discover why Teradyne’s L200 is abso- in one system. It’s just the item for complex 
lutely the best board test system available | VLSI designs. This capability lets the L200 
today. And how it can save you millions. generate yields on the order of 95% plus. An 

We figure it this way. ne average greater by a full 10% 

If youre going to build ; than any competitive system. 

boards with technology like =| gown vw No tester does it better. 
8088's, 68000’s, gatearrays, | 7" Ye —. And in a world where improv- 
or custom VLSI, then you : S ing yields just 1% can mean 
just can’t testa better way. = }-----7>“ => west savings of $1 million, it’s a 
Thanks toaunique Teradyne + 40 | terrific advantage. 

invention called MultiMode," |Ze=——_ | . . 

youll get superior yields "100K a a 500K 600K a ripe Testing. 

at system test. . Increased yield 1s provided by higher 2 : oe ee 

MultiMode integrates in- fg coverage. And the savings are By integrating in-circuit 
circuit and functional testing dramatic. and functional testing, 


ElectronicsWeek / August 20, 1984 








MultiMod 
falls isa es MultiMode 
where the total 

is more than the 

sum of the parts. 


This integration 


is what makes us Combining in-circuit and func- 


' tional test techniques in one 
SO Siar eee system. Thats the secret of 
yields Wl MultiMode. 


improve. Multi- 
Mode lets you apply both testing techniques 
in a Single, comprehensive test program to 
find faults at the most effective level— 
device, cluster or board. 

It’s a strategy that stops faults from slip- 
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ping through undetected. It’s based 
on efficient programming, and on 
efficient diagnostics. Together 
making sure you get the highest 
levels of fault coverage as fast as 
possible. 

And using MultiMode testing on 
a single powerful machine lowers 
work-in-process inventory build- 
ups around separate testers. 
Reduces board handling. And 
increases throughput. 

With higher test quality, more 
efficient programming, and lower 
operating costs, the L200 actually 
lowers lifecycle testing costs for 
modern VLSI boards. 

_ And that’s money in the bank 
for you. 


A Brilliant Deduction. 


It’s a proven solution. MultiMode 
testing delivers yield advantages 
on modern VLSI boards. More 
than 100 machines are already 
demonstrating this every day. For 
manufacturers of personal, mini 
and mainframe computers, telecom- 
munications switching systems, 
avionics, and other advanced high 
tech products. 

The L200 costs more than other testers 
out there. But it’s worth it. Using Multi- 
Mode, your staff will get high fault coverage 
faster than ever before. And give you yields 
at system test that can save you millions. 

It all adds up to one thing. Call Teradyne 
today, (617) 482-2700. Or write Teradyne, 
321 Harrison Avenue, Boston, MA 02118. 


We measure quality. 


Circle 13 on reader service card 
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_ For 
SIX years 


we've been telling you 


about the benefits of 
Programmable 


Array Logic. 


And 
for Stix years 


youve refused to leave 


asynchronous logic 
behind. 























OK, you win. 


_Here’s the first PAL® circuit 
for asynchronous logic designs. 

The PAL 20RA10. 

It has everything you need to put 
your design on silicon in a hurry. 
While you chase as many as a dozen 
TTL parts off your board. 

A guaranteed 30ns clock-to- 
output time. 

20 inputs. 

10 outputs that can be clocked 
separately. Each with program- 
mable asynchronous set and reset. 

Programmable registers. Each 
with an independent transparent 
mode. | 

Programmable output polarity, 
SO you won’t even need an inverter 
circuit. 

The whole thing sits in a sleek 
24-pin SKINNYDIP® package. 

And the programming is a snap. 

Using PALASM® our enhanced 


CAD software, and a standard PAL 
programmer, you can design and 
program an asynchronous PAL 
circuit in just hours. 

You can build a prototype in 
seconds. 

And when your design is stable, 
you can crank out as many PAL 
circuits as you need. Or you can 
convert to our mask-programmed 
HALI® circuits. 

So you win. 

You get the profound benefits of 
programmable array logic. 

Without leaving your asynchron- 
ous logic behind. 

Call your Monolithic Memories 
representative or franchised distrib- 
utor for our PAL 20RA10 data sheet 
and an applications packet. 

Or write Monolithic Memories, 
2175 Mission College Blvd., Mail 
Stop 9-14, Santa Clara, CA 95054. 


PAL and HAL are registered trademarks and PALASM is a trademark of Monolithic Memories, Inc. © 1984 Monolithic Memories, Inc. 


Monolithic 
Memories 





at 
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BOB, CAROL,TED & ALICE 


Using The New DASH- 


BOB: “DASH-1 keeps me under 
budget and ahead of schedule.. * 

“DASH-1 has freed my designers 
from the drudgery of manual schematic 
design and documentation. Now, we 
can knock out complex designs in a 
fraction of the time it used to take. 
Using the huge DASH-1 parts library 
(on disk) we can instantly call up any 
symbols we need — all with pinouts 
and pin functions. Also, our amazing 
DASH-1’s automatically generate Net 
Lists, Lists of Materials, Design Check 
Reports and other critical documents. 
I'm a hero in my company now, with 
productivity at an all-time high’ 
CAROL: “DASH-1 helped save 
our CAD Systems..° 

“My company has a big investment in 
large CAD systems. But for along time | 
noticed our engineers were frustrated. 
They'd send in schematic sketches 
FutureNet, DASH-1 and STRIDES are trademarks of FutureNet 


Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 
DASH-1 CAD Translators (Partial List): APPLICON, CADAM, 
CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 


a \ 
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How Four Innovative Des ign Engineers Found § Happiness 


only to get back drawings and docu- 
ments that were completely different. 
The poor engineers would spend hours 
checking, changing and red-lining. 
DASH-1’s family of CAD translators, 

to front-end all of our large systems, 
has changed all this. And back annota- 
tion is easy. DASH-1 has provided our 
engineers easy access to those previ- 
ously difficult-to-use and inaccessible 
CAD tools’ 


TED: “Imagine! Simulation right 
at my desk..° 
“I’m even more sold on my DASH-1 

with its new simulator. After | complete 
my schematic, | have aclosely coupled 
logic and fault simulator that | can run 
at my desk. | can analyze my designs 
much faster — and put them into pro- 
duction without delay. FutureNet calls it 
the DASH-1 CADAT.™ | call it a miracle 
because | can handle designs as large 


Schematic Design — System. 


as 10,000 Wi gates right at my 
desk, and up to 100,000 gates using 
a FutureNet CAD translator. Thanks 
to DASH-1, simulating is stimulating!” 


ALICE: “DASH-1 keeps growing — 
as we do..: 

“Ours was a start-up company — 
but it’s growing fast. One of our first 
investments was a DASH-1 (about 
the price of an IBM PC or XT system) 
to speed up schematic design and 
documentation. Since then, FutureNet 
has added all kinds of low-cost en- 
hancements. Things like CAD trans- 
lators; direct-connections to most 
computers; the STRIDES hierarchical 
package with 99 levels of structured 
design nesting; the powerful CADAT 
simulator, pen plotter options, and 
hot new features, like Rubber Banding, 
Tag and Drag, and Snap. We're with 
FutureNet... for now and the future: 


FutureNet_____ 


FutureNet Corporation e 6709 Independence Avenue 
Canoga Park, CA 91303-2997 @ TWX: 910-494-2681 


Authorized Value-Added Dealer 


Circle 16 on reader service card | 


(818) 700-0691 


Productivity of the Future...today. 
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IBM JUMPS UP 
A LEVEL WITH 
MULTIUSER PC 






New York 
irst came the Personal Comput- 
er, the product that spawned 
what seemed to be a thousand imita- 
tors and helped send the semicon- 
ductor industry to new highs in pro- 
duction. Now IBM Corp. has 
brought out its long-awaited and— 
for its competitors—much feared 
Personal Computer AT (for Ad- 
vanced Technology). 
The new system from the Ar- 
monk, N.Y., firm appears just as ca- 
pable as its predecessor of turning 


Aggressive. IBM Corp.’s | 








Broadband local network and Microsoft’s Xenix operating system turn up 


with top-of-line multitasking PC based on Intel 80286 1 by Robert J. Kozma 


the personal computer industry top- 
sy-turvy because of its performance 
and pricing. At the same time, it 
may well create severe shortages of 
Intel Corp.’s 80286 microprocessor 
as clones emerge. 

“It’s a very attractive machine and 
an excellent move. IBM not only be- 
comes the price leader [in personal 
computers], but the technology lead- 
er in the market as well,” observes 
George F. Colony, president of For- 
rester Research Inc., a Boston mar- 


on the Intel 80286 chip, comes in two models, which sell for $3,995 and $5,795. 
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ket research firm. “That’s quite sur- 
prising for IBM in this market.” 
The PC AT is available in two 
models. At $3,995, the basic configu- 
ration comes with terminal, key- 
board, processor with 256-K bytes of 
internal memory, and a 1.2 megabyte 
floppy disk drive. An enhanced ver- 
sion with 512-K bytes of internal 
memory, a 1.2-megabyte floppy disk, 
and a 20-megabyte fixed disk drive 
with serial/parallel adapter sells for 
$5,795. Both systems can be expand- 





ong-awaited Personal Computer AT is aggressively priced. The new multitasking, multiuser system, which is based 


a 

















ed to contain over 3 megabytes of 
internal memory as well as up to 
41.2 megabytes of disk storage. For- 
rester’s Colony expected the en- 
hanced PC AT to cost approximately 
$8,000. 

Chip squeeze. IBM’s unveiling of 
the PC AT raises the question of 
Intel’s ability to supply the eagerly 
anticipated 80286 processor in quan- 
tities that will satisfy the demands of 
both PC buyers and other systems 
vendors. The Santa Clara, Calif., 
firm says that it has over 300 design 
wins for the 80286. 

David Wilson, of Future Comput- 


ing Inc., Dallas, Texas, thinks there’s. 


no question there will be a shortage 
of 80286 chips for the personal com- 
puter industry. “The only question 
that remains is how bad is it going to 
be?” He predicts that within two 
years there will be just as many peo- 
ple using the 80286 as there are us- 
ing the 8088 now. 

Intel sources acknowledge that the 
firm has licensed IBM to manufac- 
ture the 80286. ““The data base trans- 
fer has taken place,’ one spokesman 
says, meaning that IBM can make all 
the 80286s it wants, but probably has 
not had time to start production. 

To operate the PC AT, IBM is 
offering PC-DOS 3.0, an enhanced 
version of its original PC-DOS oper- 
ating system. Priced at $65 and 
available now, the single-user PC- 
DOS 3.0 from Microsoft Corp., 
Bellevue, Wash., can also be used 
with other existing PC products. 
Multitasking is available through a 
new software program called Top- 
View, priced at $149. 

Microsoft’s Xenix operating sys- 
tem software will also be available 
for the PC AT in the first quarter of 
next year at $395. Xenix, Microsoft’s 
version of the multitasking, multiuser 
System III Unix operating system de- 
veloped by AT&T Co., supports one 
to three users on the PC AT. Micro- 
soft plans to have a version of Xenix 
based on System V later this year. 

Besides those products, IBM has 
developed a broadband local 
networking product called PC Net- 
work. The network, which operates 
at 2 Mb/s on coaxial cable, is a car- 
rier-sense, multiple-access protocol 
with collision detection that will 
work with any IBM PCs. 

PC Network closely resembles the 
2-Mb/s broadband CSMA/CD net- 
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work that was offered as a possible 
industry standard at last month’s 
meeting of IEEE Committee 802.3 in 
Vancouver, B.C., Canada. Sponsors 
of that net are Sytek Inc. of Moun- 
tain View, Calif., Intel, and General 
Instrument Corp. Like PC Network, 
the proposed standard can be imple- 
mented with the Intel 82586 Ether- 
net chip and the 80188 microproces- 
sor. That network, like PC Network, 
uses standard 75-0 broadband coaxi- 
al cable, similar to that used in the 
cable TV industry. Like Intel, Sytek 
has a connection with IBM: it says it 
supplies broadband local-net prod- 
ucts to the computer maker. 

To hook up with the PC Network, 
each PC needs a PC Network adapt- 
er, which is priced at $695 and will 
be ready in October. A network 
translator unit ($595 in October) 
connects up to 8 PCs. A network 
base expander ($59) and various 
sizes of connecting cable can increase 
the network to 72 PCs within a 
1,000-ft radius, although IBM says 
up to 1,000 PCs could be linked to- 
gether in a custom designed and in- 
stalled broadband network. 

In a “statement of direction’ is- 
sued last week, IBM says it plans to 
connect the new PC Network and a 


planned industrial local network— 
first proposed by IBM last May— 
with the token-ring local network 
that the firm hopes to complete with- 
in 2 to 3 years. 

For software firms and add-on 
hardware makers, the new system 
represents ‘“‘at least two more years 
of commitment from IBM in favor of 
open-system architecture,” thinks 
Scott Anderson, president of Ann 
Arbor Software, Ann Arbor, Mich. 
Anderson, along with other third- 
party vendors attending an IBM- 
sponsored meeting in Dallas to debut 
the system, was relieved that rumors 
of proprietary IBM PC operating 
systems proved false. 

“It’s clearly a big winner from the 
compatibility issue, especially consid- 
ering that it is a full 16-bit system” 
whereas the 8088-based PC has 8-bit 
I/O capability, notes Daniel H. Fyl- 
stra, chairman of VisiCorp of San 
Jose, Calif. 

To help sell its PC family, IBM 
plans a promotion in conjunction 
with Proctor & Gamble Co. of Cin- 
cinnati. IBM computers will be pro- 
moted on boxes of P&G products. 
Consumers will receive fliers in the 
mail offering certificates worth $100 
off the purchase of PCjr systems. 


Poor quality control 
shoots down TOW line 


Washington, D.C.—Under pressure 
from the Pentagon, Hughes Aircraft 
Co., Culver City, Calif., has shut 
down its Tucson, Ariz., plant’s third 
tactical-missile production line— 
which handled the Army’s Tube- 
launched, Optically-tracked, Wire- 
guided (TOW) antitank missile—in 
the face of charges of poor quality 
control. 

The mid-August action occurred 
less than a week after the Air Force 
refused, on the same grounds, to ac- 
cept further delivery of Imaging In- 
frared (IIR) Maverick missiles from 
Hughes, and within two months of a 
similar Navy suspension of deliveries 
on its AIM-54C Phoenix missile. In 
addition to the production line shut- 





downs, progress payments on the 
missiles were suspended. 

Air Force investigators found bad 
soldering connections, exposed wires, 
and loose screws during a teardown 
inspection in late July of one of the 
AGM-65D IIR Maverick missiles. 
The subsequent shutdown of the mis- 
sile production line—which had been 
producing only 10 missiles per 
month—followed an Air Force Sys- 
tems Command team product review 
of the three missiles produced by 
Hughes at the Tucson plant. In addi- 
tion to the IIR Maverick, the AFSC 
team reviewed the Navy’s Phoenix 
and the Army’s TOW. 

A production cutoff of the Army’s 
missile came amid reports in Wash- 
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Dud. Charges of poor quality control of the TOW missile, seen here being test-fired froma jeep 


at Camp Lejeune, N.C., have caused the Hughes production line to be shut down. 


ington—which were quickly denied 
by the Army—that between a third 
and a half of the more than 300,000 
TOW systems already in the inven- 
tory of the Army and its North At- 
lantic Treaty Organization allies 
could have reliability problems. In 
production some 15 years, TOW en- 
tered its third generation last year 
with the TOW II. 

The Army had proposed buying 
some 18,000 TOW missiles in 1985 if 
its $265 million budget request is ap- 
proved. Over the next five years, pur- 
chases of the infantry-fired weapon 
are expected to reach 100,000 units. 

One problem with TOW is that 
the wire guiding the missile to its 
target sometimes breaks, with a re- 
sultant loss of control, the Army ad- 
mits. Another problem facing the in- 
spection teams is that the missile 
Seams are welded, rather than rivet- 
ed, making it difficult to open the 
missile for inspection without literal- 
ly destroying it. But Pentagon 
spokesman Michael Burch insists the 
problems are minor and that test fir- 
ings of more than 12,000 TOW mis- 
siles over the past 14 years have con- 
sistently exceeded the Army’s 90% 
reliability goal. 

Raytheon benefit. The Air Force 
action on its IIR Maverick could 
prove beneficial to Raytheon Co., the 
system’s second production source. 
As with the TOW and, before that, 
the Navy’s Phoenix, the Air Force’s 
suspension of production of the air- 
to-ground missile stemmed from 
what were labelled serious weakness- 
es in quality control at the Hughes 
Tucson plant. In addition, Raytheon, 
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of Lexington, Mass., is a second 
source on the Air Force’s Advanced 
Medium-Range Air-to-Air Missile 
(AMRAAM), also under contract to 
Hughes. 

AMRAAM, not yet in production, 
is about six months behind schedule 
on a tight timetable that calls for 
designing and building missile proto- 
types within 50 months. The main 
difficulty is reported to be in satisfac- 
torily miniaturizing the radar and 
computer electronics package to fit 
in a 7-in.-diameter missile body. 
Hughes says the AMRAAM sched- 
ule will not slip further. 


The financial effects of the Tucson 
troubles on Hughes are expected to 
grow worse as the shutdown contin- 
ues. The company has acknowledged 
that the Maverick program also is 
losing money, as is AMRAAM, and 
the profitability of the Phoenix pro- 
gram is increasingly in question. The 
company announced simultaneously 
with the production cutoff that it is 
sending its top manufacturing officer, 
C. Blaine Shull, a corporate vice 
president, to take charge of all Tuc- 
son operations. 

Unless Hughes makes the required 
improvements within 90 days of the 
Air Force’s Aug. 3 suspension, the 
company has been warned that its 
quality control program for the IIR 
Maverick will be disapproved, an Air 
Force spokesman says. Such a proce- 
dure will require an extended period 
for approval of a new system, and 
should that come about, it could be 
very damaging for Hughes, says a 
missile industry expert. 

Hughes reportedly has been tool- 
ing up to a monthly production rate 
of 350 IIR Mavericks, more than 
double its existing capacity of 150. 
The programmed build-up was to 
meet the fiscal 1984 delivery of 1,980 
missiles. A later increase in capacity 
to 500 missiles per month in fiscal 
1985 was postponed by the Air 
Force in May. —Ray Connolly 


| MASS STORAGE 


Advent of optical disk systems 


a mixed blessing for integrators 


The new crop of read-only and write- 
once optical-memory products offers 
some good news and some bad news 
for systems integrators. The good 
news: writable optical disks have fi- 
nally arrived and will become avail- 
able in original-equipment-manufac- 
turer quantities by as early as the 
end of this year. 

The bad news: integrators must 
now figure out how to mesh the new 
Storage technology with existing 
magnetic gear. Handsome rewards 
await those who figure out how. In 
the recently published Optical Data 
Storage Outlook [ElectronicsWeek, 





Aug. 6, 1984, p. 22], Raymond C. 
Freeman Jr., the disk storage sage of 
Santa Barbara, Calif., predicts that 
the market for storage systems based 
on optical disks will expand from 
virtually nothing in 1984 to some 2.4 
million units worth $7.3 billion by 
1990 (see table). 

It has been some nine years since 
the first prototypes of the writable 
optical disk—a technology that 
promises storage densities 10 to 100 
times higher than magnetic disks— 
were demonstrated by N.V. Philips, 
Eindhoven, the Netherlands, for the 
U.S. Government. 
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“It’s an evolving technology— 
technically, in product definition and 
applications,” says Leonard Laub, at 
Vision Three Inc. in Los Angeles, 
who has been watching the growing 
pains of optical storage technology 
for more than 20 years. “There is no 


SALES OF OPTICAL DISK DRIVES 
(THOUSANDS OF UNITS) 


SOURCE: FREEMAN ASSOCIATES 





mainstream yet. There are only plau- 
sible mainstreams, and most of them 
are built around replacing magnetic 
storage.” 

In his view, designers and systems 
integrators who expect simply to re- 
place magnetic storage with optical 
may wind up with, well, slipped 
disks. What’s needed, Laub says, is 
some thinking about how to inte- 
grate optical technology with mag- 
netic storage to build subsystems of 
memory. 

Among those thinking along such 
lines is Edward LaBudde, president 
of LaBudde Engineering Corp., 
Westlake Village, Calif. His musings 
have led to the conviction that “im- 
age applications are really the best 
use of optical technology.” 

But, he warns, ‘‘there is no way in 
hell people can design, build, test, 
and ship a system” as complex as 
that required for massive image and 
document storage using the same ar- 
chitectures designed for magnetic 
data storage. 

Besides wrestling with new archi- 
tectures for data storage, designers 
will have to choose from among 
three different optical storage tech- 
nologies: read-only, write-once, or 
erasable. Performance matches up 
with three market segments: a low 
end, oriented toward personal com- 
puter storage of less than 1 gigabyte; 
a midrange, for micro- and minicom- 
puter storage requiring up 3 giga- 
byte; and a high end, at greater than 
3 gigabyte. 

Read-only and write-once drives 
are expected to start showing up in 
OEM quantities at the end of this 
year or the beginning of next year. 
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The erasables should begin to emerge 
in the fall of 1985. 

As for the read-only technology, it 
had its genesis in the consumer audio 
disk. It is expected that it will find 
its niche in those applications where 
multiple copies of a master disk are 
required for many distant us- 
ers—personnel training applica- 
tions or electronic document 
distribution, for example. 
These drives cost from $1,000 
to $2,000 in OEM quantities. 

Offerings from a quartet of 
companies are available or in 
sight. Laserdata Inc., Cam- 
bridge, Mass., provides micro- 
computer users with a control- 
ler to access video, audio, and 
digital signals written into a standard 
12-in. video disk. 

Reference Technology Inc., Boul- 
der, Colo., shipped four units of its 
read-only drive for beta testing in 
mid-May. It expects to start volume 
shipments in mid-September, accord- 
ing to Jane N. Ryland, manager of 
marketing support. 

Hitachi Sales Corp. of America, 
Lyndhurst, N.J., says that its 552- 
megabyte compact disk read-only 
memory drives will be available in 


April. Panasonic Industrial Co., Se- 
caucus, N.J., the U.S. arm of Matsu- 
shita Electric Industrial Co., Osaka, 
expects to have products early next 
year, reports Tony Jasionowski, of 
the Matsushita Technology Center in 
Secaucus. 

Write-once. Hard on the heels of 
the read-only machines will come the 
write-once crowd, whose name de- 
scribes what sets them apart techno- 
logically from read-only disks. 
There’s a difference in price, too, evi- 
dently: they sell for anywhere from 
$500 to $800 for a 100-megabyte, 
5\%4-in. disk being developed for per- 
sonal computers by Information 
Storage Inc., Colorado Springs, 
Colo., to $45,800 for the Hitachi li- 
brary subsystem. 

The Sugart Associates division of 
Xerox Corp., Stamford, Conn., 
which is sharing technology with 
Thomson-CSF, Paris, says it has 
been shipping sample quantities of a 
12-in., 1-gigabyte drive to OEMs. It 
expects to be in volume production 
by the end of this year. 

Hitachi introduced its write-once 
301 series at the 1983 National Com- 
puter Conference. But delivery still 
takes five to six months because 
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TAKE A CLOSER LOOK 
AT WHAT YOU’VE 
BEEN MISSING. 


a ae tt aa Se a nee ee ee " 


DIGITAL PRECISION AND RESOLUTION 
LIKE YOU’VE NEVER SEEN. 


Picture this. The smallest detail in 
12-bit resolution, expansion to X64, 
with voltage and time coordinates 
alphanumerically displayed. Plus the 
ability to record 4K data points at 
speeds up to 50MHz, with the 205A 
plug-in. It’s what youd expect from 
the digital oscilloscope that’s still 


setting the standards—Nicolet’s 2090. 


DON’T Miss ANY TRANSIENTS. 


The 2090 offers push button tran- 
sient capture, at speeds selectable 
from 20 nanoseconds to 200 seconds 
per point, so you can record fast or 
slowly changing signals with ease. 
And pre- and post-trigger capture lets 
you see what led up to an event as 
well as what followed. Built-in floppy 
disk allows unattended operation . . . 
just set and forget. 


For more information circle #21 


THE VERSATILITY YOU’ VE 
BEEN LOOKING For. 


Optional RS232 and IEEE-488 


_ bidirectional interfaces give you the 


ability to coordinate and manipulate 
data by remote computer. That means 


the 2090 scope can be the front end 
of an entire analysis system. Not only 
that, the 2090’s modular design allows 
you a choice of four different plug- 








ins. Pick the digitizer that’s designed 
for your present application, and 

add other plug-ins to fit your expand- 
ing needs in the future. 


SEE FOR YOURSELF. 


Let us show you how easy the 
2090 is to use. It’s time you started 
benefiting from the tremendous digi- 
tal advantage. Call us: (608) 273- 
5008. Or write: Nicolet Oscilloscope 
Division, 5225 Verona Road, Madison, 
WI 53711. 


BRINGING DIGITAL PRECISION 
To AN ANALOG WORLD 


cz Nicolet 





TELE COMMUNICATIONS USE LOW-FREQUENCIES 





PIEZO RINGER—WITH CIRCUIT DESIGN TECHNOLOGY 
FOR CREATING THE MILDEST TONE POSSIBLE 


Murata has made the best use of its original 
ceramic technology to produce the PIEZO 
RINGER , a thin device for telephones that 
gives off a mild tone. The PIEZO RINGER 
perfectly meets the needs in all low-frequency 
communication equipment—such as in elect- 
ronic telephones, car telephones and cordless 
telephones. And with its PIEZO RINGER 
and ceramic resonators, Murata also provides 
useful circuit designing techniques to help you 
use them as easily and efficiently as possible. 
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PKM34EW-1101 PKM44EW-1001 PKM44EW-1001A 





Ceralock® is available in a wide variety with a reference oscill- 
ation frequency range of 190KHz to 30MHz for microcomputers. 
Each type is compact, lightweight, highly resistant to shock and 





stable in performance in extreme temperatures. Oscillation 
Frequency characteristics of model PKM34EW-1101 circuits incorporating Ceralock®, transistors and ICs need no 
100 adjustment. All Ceralock® can be delivered taped-and-reeled to 
— Input voltage: pone rad epee match automatic insertion specifications. 
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e Acoustic level: 70 dB min. at 1m, 30 Vp-p, 1.1 kHz square wave Es “ 
e Effective input: 40 Vp-p max. 3 
i 

5.0~30MHz 


e Operating temperature range: —20° to +70°C 
For Telephone DIE ZO RINGER 


e Storage temperature range: —30° to +80°C 
Circle 100 on reader service card 
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@|n addition, MURATA also provides a variety of its other ori- 
ginal electronic components for all telephone requirements. 
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Electronic 
Telephone 


Car Telephone 


Cordless 
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MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE... --+-Phone:312-297-5560 Telex:281009 
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MURATA MFG.CO,LTD. 


HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617 Phone:075-921 -9111 Telex:64270 MURATA J 


MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore)... -Phone:2554233 Telex:21127 

TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ----))-.)Phone:042-91-4151 Telex:11348 
(Taipei Office)----»----.-.----- Phone:02-562-4218 

MURATA COMPANY, LTD. (Hong Kong) sense sees ---Phone:0-262099 Telex:56208 


MURATA MFG. CO., LTD. Seoul Branch (Korea)----..--:-: : --sPhone:720-7605/720-7321 Telex:25858 


“each part is almost hand-made. [We 
are] still working on production tech- 
niques to get to full automation,” 
says Paul Ogawa, a sales manager at 
the OEM divison in Lyndhurst, N.J. 

Using a 12-in. disk that can store 
1.3 gigabyte on a single side, Hitachi 
is showing two systems. Panasonic, 
which started delivering its 8-in., 
700-megabyte optical memory disk 
system to OEMs last year, expects to 
be geared up for quantity shipments 
in 1985. By then, Optical Storage In- 
ternational, Santa Clara, Calif.—the 
partnership formed by Control Data 


Corp. of Minneapolis and N.V. Phil- 
ips—will be delivering their 12-in., 1- 
gigabyte LaserDrive 1200. 

Erasable. Last to come will be the 
erasables (see “The search intensifies 
for an erasable disk,” p. 20). Edward 
S. Rothchild, publisher of Optical 
Memory News, San Francisco, re- 
ports, “I expect to see between one 
and three erasable optical memory 
products introduced by such firms as 
Matsushita and Sharp timed to coin- 
cide with the Expo 85 show [from 


‘March 17 to Sept. 16] in Tsukuba, 


Japan.” —Robert Rosenberg 


ARTIFICIAL INTELLIGENCE 


Uncertainty over commercial appeal 


doesn't faze new entrants, investors 


Austin, Texas—The conclusion of 
the largest artificial-intelligence gath- 
ering ever held has left researchers, 
major computer firms, and investors 
still wondering if emerging AI tech- 
nologies can make a lot of dollars 
and sense in commercial markets. 
But a growing number of them are 
clearly willing to give it a try, as 
industry projections place AI market 
potential at nearly $3 billion by the 
start of the 1990s. 

“This little gathering has certainly 
changed,” noted Woodrow Bledsoe, 
incoming president of The American 
Association for Artificial Intelli- 
gence. The AAAT hosted its 1984 
conference, the largest AI gathering 
ever held, in early August at the 
University of Texas. 

A number of companies—such as 
IBM, GM, Ford, Texas Instruments, 
RCA, North American Philips, and 
General Dynamics—were openly 
wooing academic leaders at the con- 
ference. The rush to hire talent has 
caused some observers to express 
concern over the future of university- 
based AI research. 

“IT do not really worry about all 
the venture capitalists running 
around here now. My only concern 
is that it does not become a distrac- 
tion for the researchers,” adds Bled- 
soe, referring to the scramble to hire 
AI scientists for labs at major indus- 
trial and electronics corporations. 
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On leave of absence from the Uni- 
versity of Texas, Bledsoe is now also 
heading up AI work at Microelec- 
tronics and Computer Technology 
Corp. (MCC), the industry research 
and development consortium in 
Austin. 

Technology transfer. Weighing 
heavily on the minds of the attend- 
ees, however, was the ticklish task of 
transferring AI from the laboratory 
to the product portfolio. A majority 
of the booths on the show’s crowded 
exhibit floor highlighted expert-sys- 
tem development tools, the fastest 
emerging AI form today, which are 
just beginning to hit the market as 
products. Expert systems are pack- 
ages intended to mimic human ex- 
perts by making inferences from 
knowledge stored in data bases. 

Expert-system shells, empty data 
bases ready to be filled with knowl- 
edge from human experts, are seen 
by many as the next step in AI prod- 
uct evolution. “They are the next 
rung in the development ladder 
aimed at specific business and indus- 
trial markets,” says Larry Geisel, 
president of Carnegie Group Inc. of 
Pittsburgh, Pa. 

Geisel believes the proliferation of 
expert-system development tools on 
the market—such as his firm’s 
SRL+ integrated knowledge-engi- 
neering environment—results from a 
Shortage of AI personnel. By 1987, 


he expects to see ready-to-use expert 
systems on the various commercial 
markets. Today, expert systems are 
built on a custom basis, he adds. 

Fumble worry. A top concern is 
that a bad handoff between research 
labs and product-development teams 
could be a stumbling block for AI, 
suggests MCC chairman B.R. In- 
man, who tracked the conference 
from his headquarters office in north 
Austin. Inman believes AI technol- 
ogy will prove to have a wide-reach- 
ing impact on parallel processing, 
human interfaces, computer-aided 
design systems, and software. 

In addition, he says it is also likely 
to show up in specific market niches. 
MCC, for example, is working on 
knowledge-based expert systems for 
CAD, which will act as an interface 
buffer between designers and “bright 
young programmers writing code,” 
Inman says. 

“I worry that a premature expec- 
tation of marketable AI products 
may lead to some early disappoint- 
ment, simply because there is no 
quick return for venture capital,” 
says Inman, adding that within a de- 
cade knowledge-based expert systems 
will exist throughout the commercial 
and military marketplace. “I have 
got great confidence [in the use of 
AI], which is soundly based because 
we have been using expert systems in 
defense for a long time,” notes the 
retired U.S. admiral and former dep- 
uty director of the Central Intelli- 
gence Agency. 

Speaking before the conference’s 
session on the subject of technology 
transfer to commercial markets, Syn- 
telligence Inc. president Peter E. 
Hart said, “The AI community has a 
very good track record of 20 years in 
the development of very fast hard- 
ware and software tools for itself. 
But we have very little experience in 
developing and delivering end-user 
applications. And yet, as far as the 
rest of the world is concerned, we 
will be judged in a practical sense by 
how well we can deliver applications 
to end-users.” 

Syntelligence, Menlo Park, Calif., 
is pursuing such a goal by developing 
expert systems for the insurance in- 
dustry. As with any emerging field, 
Hart believes AI is up against com- 
peting technologies. “For example, 
the collection of menu-driven sys- 
tems and fancy help systems [such as 
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icon-oriented operating systems] 
have offered solutions which earlier 
might have been served by [AI] natu- 
ral-language front-ends.”’ 

Much of the product definition dif- 
ficulty centers around the paradoxi- 
cal nature of intelligence itself, be- 
lieves Beau Sheil, manager of AI sys- 
tems products at Xerox Corp.’s Palo 
Alto Research Center who also par- 
ticipated in the conference’s panel 
discussion on technology transfers. 

“The definition of intelligence is 
intellectual capability that you do 
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not understand. Therefore, the lack 
of understanding will be a basic 
problem which will continue to oc- 
cur,’ cautioned Sheil, who estimates 
it “takes about four or five years to 
successfully introduce AI into each 
application into the field.” 


“When you make a major intro-. 


duction in the technology, you must 
describe the product with such terms 
as rule-based, guessing, trying and 
backtracking. That does not inspire 
confidence,” Sheil joked before the 
group. —J. Robert Lineback 


Grouping software to fit many needs 


is called key to marketability 





Los Angeles—For all the fanfare sur- 
rounding expert systems—those first 
practical applications of computer ar- 
tificial-intelligence research that em- 
ploy chip-embedded expertise to aid 
decision making—producing equip- 
ment that works satisfactorily 1s 
proving difficult. Even the firms that 
make the specialized hardware seem 
to be backing off on their claims for 
these problem-solving systems. 

This calls for a new approach to 
the cost and complexity of expert 
systems, say executives at Silogic 
Inc., a Los Angeles firm that designs 
and markets expert-systems software. 
They tested the waters on this sub- 
ject at the recent meeting in Austin, 
Texas, of the American Association 
for Artificial Intelligence with infor- 
mal discussions about their bundled 
software package, which is dubbed 
the Knowledge Workbench. 

Confluence. What Silogic offers is 
a one-package combination of what 
it feels are the three separate pieces 
necessary for true AI work, explains 
Alvin Barkovsky, ‘vice president of 
marketing. Integrated into a single 
software program are the natural 
language interface; the knowledge- 
base manager; and the inferencing 
engine, which is the heart of AI, 
since it is the software. that makes 
deductions based on given data. The 
language used is Silog, the firm’s 
proprietary extension of the high-lev- 
el Prolog programming language. 
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Silogic’s Workbench has several 
advantages over the competition, 
claims Barkovsky. “Because it is the 
only package we know of that inte- 
grates all three elements, the difficul- 
ties of melding these components 
from different vendors do not exist.” 

Moreover, it is not tied to any spe- 
cific computer, but is compatible 
with any machine built around Mo- 
torola Corp.’s 68000 16-bit micro- 
processor family. The rationale for 
building the first Silogic software 


package to perform on this class of 
computer stems from a belief that 
the next wave of AI development 
will be rooted in multiuser hardware, 
rather than the stand-alone personal 
computers. “We're still looking at 
this [class of machine], however,” 
says Barkovsky, “and may do some- 
thing about it later.” 

Prototype ready. Silogic has dem- 
onstrated the package in prototype 
and expects to have it ready as a 
product later this year for delivery in 
early 1985. Pricing is still to be de- 
cided, although Barkovsky thinks it 
will be far cheaper than today’s Al 
systems, which start at $50,000. 

Besides the basic AI pieces in the 
Silogic package, the firm adds some 
specialized software. One is a devel- 
Opment environment that includes 
graphics and windows for creating 
specific knowledge bases. Another is 
a universal knowledge-base interface 
that enables the package to commu- 
nicate with other knowledge bases. 

Designing the Workbench repre- 
sents a new, more ambitious direc- 
tion for the firm. Founded in early 
1983, Silogic’s first products were 
Prolog software compilers [E/ectron- 
ics, Nov. 3, 1983, p. 55]. But Silogic 
believes the AI market will become 
“so increasingly competitive that 
companies offering only pieces of AI 
software instead of whole packages 
aren’t going to survive,” observes 
Barkovsky. —Larry Waller 


ARRAY PROCESSORS 


New chips, projects speed passage 


of systolic arrays into real world 


Pittsburgh—As a technique that 
shows much promise for high-speed 
digital signal-processing tasks, systol- 
ic array processors have been the 
subject of a great deal of industrial, 
government, and university research. 
But the technique has produced little 
to date in the way of tangible, com- 
mercially available hardware. 

Now, however, at Carnegie-Mellon 
University, the concept’s originator 
notes that commercial integrated cir- 
cuits are beginning to emerge that 
will make implementation of systolic 





arrays a much easier task. Further- 
more, the Pittsburgh school is em- 
barking on several new federally 
funded projects aimed at advancing 
the technique, says H.T. Kung, the 
CMU researcher [Electronics, Oct. 
20, 1982, p. 176] who first described 
the concept in 1978. 

Two for the show. At this week’s 
28th Annual International Technical 
Symposium on Optics and Electro- 
Optics sponsored by the Internation- 
al Society for Optical Engineering 
(SPIE), in San Diego, Kung will co- 
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an intelligent way to design a system? 


he most costly errors in systems and 
oftware development today are those 

Jat are usually detected by trial and error. 
“or example, control flow problems that 
ire introduced early in the system 
levelopment cycle and do not surface 
intil the system is built and tested. 

After thousands of man-hours of design 
/ork and thousands of pages of 
locumentation, wouldn’t it be comforting 
2 know that your system will perform 
is required? 

Introducing TAGS,™ Technology 
or the Automated Generation of 
systems, developed exclusively by 
eledyne Brown Engineering. 

TAGS is the first automated system 
esigned specifically for the field of 
ystems/software development in order to 
ive computer aided design (CAD) 
apabilities to the systems engineer. It 


‘TELEDYNE 
BROWN ENGINEERING 


Does this sound like 


consists of an unambiguous graphical 
language called IORL® (Input/Output 
Requirements Language) and a series of 
software application packages that 
automate the system design process, 
documentation, configuration 
management, and static analysis of your 
system specification. TAGS also permits 
computer simulation code to be generated 
automatically from the IORL specification 
which then provides for dynamic analysis, 
Statistical evaluation and the fine tuning of 
system and application software long 
before your system is built and implemented 
—an automated capability never before 
afforded to the systems engineer. 

TAGS gives systems/software 
engineers what they have needed from 
the beginning, the ability to finally harness 
the computer to automate and aid in the 
design, testing and maintenance of 
systems. The dramatic cost reduction, 


accuracy and confidence factors that can 
be achieved by TAGS hold the promise of 
revolutionizing the field of systems and 
software development. 

Now you can run your system with 
infinitely less fear of error. 

This most necessary approach to 
systems/software engineering is available 
to you today by calling or writing: TAGS/ 
IORL Marketing, 300 Sparkman Drive, 
Cummings Research Park, Huntsville, 
Alabama 35807. 1-800-633-IORL. 

(Toll Free). 


TECHNOLOGY 

FOR THE AUTOMATED 
GENERATION OF 
SYSTEMS 
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Squeeze the excess 





— . outof 
circuit board design. © 


_ Avoid unnecessary layers in printed 
circuit boards. Shorten conductor runs. Im- 
prove design accuracy. 

Let the IBM Circuit Board Design Sys- 
tem 2 help. CBDS is highly interactive soft- 
ware that helps you optimize your board 
designs by automatically handling all the 
details of a layout as design advances. Even 
after a designer has worked on a board for 
hours, CBDS can generally suggest ways to 
simplify it. 

CBDS handles every aspect of board 
design. You start with a schematic or 
netlist, and the system helps you create a 
physical layout. It incorporates a simulator 
that verifies the logic design, including 
propagation delay and gate loading, and 
generates digital test patterns to drive a 
production-line tester. It creates tapes for 
photo plotters and numerically controlled 
production machines. At every step of the 
process, CBDS automatically insures that 
you ve conformed to your design rules. 

Fewer Layers 

You can get a board with fewer layers 
and drillholes—which means less costly, 
more producible boards and better yields. 

Design output is generated automati- 
cally from design data. And system re- 
sources can be shared by multiple users, 
who don’t have to be computer experts. 


_CBDS is designed for simplified operation 


by non-DP professionals. 

CBDS, with its complete design-to-man- 
ufacturing capability, is competitive in 
price whether you have a few workstations 
or many. It works with a range of IBM 
systems from the 4300 series to the 308X 
family of processors. And with the IBM 
9080 Graphics System workstation, you can 
work in vivid color. : 

Make sure your printed circuit boards 
are the best they can be. For more informa- 
tion about the IBM Circuit Board Design 
System, call IBM toll free at 
1 800 IBM-2468, Ext. 111. 


Or return the coupon. 
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| I want to squeeze the excess out of circuit boards. 


[_] Please send me more information on the IBM 
| Circuit Board Design System 2. 


| [_] Please have an IBM representative contact me. 


| Name 
| Title 


| Company 
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Telex Shamrock 92 








Nis ape: 








It’s the color of the money you stand to 
save with the new Telex Shamrock 9250. 
The most affordable GCR subsystem in 
its class. 


Telex engineers have been making 
advancements in GCR technology for 
over a decade. The Shamrock 9250 is the 
biggest breakthrough yet. It gives you 
the faster access and throughput, greater 
storage efficiency and higher data 
reliability you look for in a full perfor- 
mance GCR subsystem. And it does so 
with the kind of cost efficiency other tape 
drives just cannot match. 


and efficient. 


Down the road, the savings con- 
tinue to add up. Cost of ownership of | 
the Telex Shamrock is truly attractive. | 
There are no planned service calls because 
the 9250 requires no preventive mainte- 
nance. Self-calibrating capability eliminates 
the need for scheduled adjustments. When | 
service is required, the resident diagnostics 
hold costs to a minimum. Lower power 
consumption (typically 100 milliwatt) of 

the 9250 gate arrays increases reliability 
and keeps energy costs in line. 


There are more reasons why the Shamrock 


The savings start right up front. The unit price 9250 is today’s best value in full GCR performance. 
of the Telex Shamrock 9250 is half that of previous For the rest of the story, call your nearest Telex OEM 
GCR subsystems. Its compact design frees up valuable Sales Office or our OEM Marketing Department at 
space. And with the assistance of Telex Engineering 918-627-1111. And let us show you how good you'll 
experts, your interface development will be fast look in Telex Shamrock green. — 


TELEX’ SHAMROCK © The innovation continues... 


Telex Computer Products, Inc., Terminals/Peripherals/OEM Products 
6422 East 41st Street, Tulsa, OK 74135 (918) 627-1111 Regional Offices: Amherst, NH (603) 673-9272/Garden Grove, CA 
(714) 898-9833/Houston, TX (713) 497-6770 International: (214) 931-851 1/telex: 730612 TLXINTL ADDI 
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Straight through. Systolic arrays need rela- 
tively little input/output bandwidth because 
data goes in one end and is pumped straight 
through to the output at the other end. 


author two papers describing CMU 
work in the field. One will describe 
results obtained with a prototype ar- 
ray of nine programmable systolic 
chips (PSCs). It can do two-dimen- 
sional convolutions on a video image 
of 512 by 512 8-bit pixels at the rate 
of one image every 1.8 s. 

The second paper will describe a 
more ambitious project aimed at pro- 
ducing what Kung, taking a term 
from the TV show “Star Trek,” calls 
a Warp processor. It consists of 10 
board-level floating-point systolic 


cells plus an output cell and will be 


capable of 100 million floating-point 
operations/s. The initial application 
is in optical navigation for an experi- 
mental mobile robot. 

Pump. Unlike conventional proces- 


sors, which move data one value at a | 


time through a single processing ele- 
ment where numerical computations 
take place, a systolic architecture re- 
lies on an array of simple, highly 
regular processing cells. Data from 
memory is then “pumped” through 
the cells before returning to memory, 
much in the same way that blood 
circulates to and from the heart 
(hence the name for the technique). 
The result is significantly increased 
computation throughput without ‘in- 
creased memory bandwidth. 

The PSC, which is fabricated in 4- 
wm n-MOS technology to integrate 
about 25,000 transistors, has served 
its purpose in proving the feasibility 
of the systolic array concept, Kung 
says. The current nine-chip proto- 


type has been operational for about 


two months, and Kung plans to 
build a version using up to 25 PSCs 
once enough working chips are ob- 
tained from the foundry where they 
are being fabricated. 

Off the shelf. But the PSC’s de- 
sign is now almost three years old, 
and during its lifetime, advanced 
floating-point chips have become 
available. As a result, CMU systolic 
array research efforts have now been 
shifted to design of systolic systems 
that make use of off-the-shelf chips. 

The Warp processor is an example 
of such a design. Each of its 10 cells 
will be carried on a 17-by-15-in. 
board that will contain about 180 
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off-the-shelf ICs. Key devices to be 
used include the WTL 1032 and 
1033, which are 32-bit floating-point 
multiplier and arithmetic-and-logic 
units, respectively, supplied by Wei- 
tek Corp., Sunnyvale, Calif. The 
Weitek math chips will each be sup- 
plemented with a WTL 1066 register 
file chip, which offers six 16-bit wide 
input/output ports and_ thirty-two 
32-bit registers that will be used for 
operand buffering. 

The Warp is designed as a linear 
systolic array that takes inputs at 
one end of the array and produces 
outputs at the other, with data and 
control pumped through in the same 
direction. One beauty of such an ar- 
ray is that minimum I/O is required, 
since only the two end cells commu- 
nicate with the outside world. I/O 
bandwidth with the outside world is 
typically a major limiting factor for 
high-performance processors, Kung 
explains. 

As shown in the figure, input to 
the Warp will include an X channel 
for feeding in data and a Y channel 


Bochum, West Germany—It started 
out as a laboratory curiosity during 
the late 1970s at the Ruhr-Universi- 
ty, but now the three-color laser 
seems on its way to becoming a full- 
fledged product. In a single tube, the 
continuous-wave, helium-selenium la- 
ser emits three beams—red, green, 


and blue. What’s more, it boasts a 


lifetime of up to 3,000 h. 
Jurgen Mentel and Gerhard 





for carrying the partial results from 
cell to cell. Outside inputs to the first 
cell in the array also include address 
and control lines. “One very impor- 
tant thing in this architecture is that 
we don’t require address generation 
at each cell,” Kung points out. 

Rather, address information is fed 
in at the front end of the array that 
is used in conjunction with control 
information also flowing through the 
array to enable each cell to fetch the 
appropriate on-board data needed for 
calculations to be performed. Each 
cell in the array will carry 16-K 
bytes of memory for data buffering 
and table look-up. Based on control 
bits sent in from the control port, 
each cell can be reconfigured on ev- 
ery 200-ns cycle by means of a cross- 
bar implemented in each cell using 
programmable array logic. 

Kung expects to have the first 
board-level Warp cell working by 
early next year and hopes to have 
the mobile robot demonstration us- 
ing all 10 cells ready some time next 
summer. —Wesley R. Iversen 


OPTOELECTRONICS : 


single-tube helium-selenium laser 
shines with red, blue, green beams 





Schiffner, who head the research 
team that developed the nascent 
product at the university’s Electro- 
Optics Department, foresee a variety 
of applications for it in the printing 
and graphics industries: exposing col- 
or photos, making negatives with 
high color fidelity, scanning and pro- 
jecting color pictures, and producing 
color holographs. It may even even- 


tually find its way into operating 
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rooms, where it could serve as a 
switchable pilot light in _ laser 
surgery. 

At present, many of these jobs, if 
done with lasers, are performed with 
three-tube systems, which may con- 
sist of, say, a helium laser for red, an 
argon laser for green, and a helium 
cadmium laser for blue. Because the 
three-tube systems are necessarily 
bulky and expensive, researchers 
around the world, notably in Japan 
and in the Republic of China, are 
experimenting with  single-tube 
versions. 

In the Far East, work is concen- 
trating on single-tube hollow-cathode 
type He-Cd lasers. But though these 
units exhibit an adequate output 
power, their lifetime is still too low 
for applications in industry, Mentel 
maintains. 

Drawbacks. He concedes that the 
Bochum unit has limitations, too. 
For one thing, at 4 mW for each of 
the three beams, the output is simply 
too low for some projection and dis- 
play applications. For another, while 
the beam quality—that is, the energy 
distribution over the beam’s cross 
section—is good for the red and 
green, it is not yet good enough for 
blue. Further, the noise level is 
high—5% of root-mean-square out- 
put power. 

Mentel is confident, however, that 
his and Schiffner’s team can do away 
with these drawbacks within a year 
or so. Already, several German com- 
panies that manufacture printing 
equipment and at least one company 
in the U.S. have shown interest in 
the Bochum work, and some of them 
say that they are willing to fabricate 
the single-tube laser once it is per- 
fected. Outside fabrication would be 
performed under license from the 
university. : 

The Bochum He-Se laser is classi- 


fied as a cataphoretic metal-vapor la- 
ser. Mounted within the laser tube 
proper is a quartz capillary, about 70 
cm long and with a 1.7-mm inner 
diameter. It is filled with helium at a 
pressure between 10 and 20 millibars 
(equivalent to between 7.5 and 15 
Torr). The helium is made to dis- 
charge by a high-voltage dc power 
supply. 

Selenium vapor is produced from 
solid, purified selenium in a thermo- 
statically controlled oven that is held 
at a temperature that ranges between 
230°C and 270°C. The vapor enters 
the discharge near the tungsten-ring 
anode. 

Cataphoresis, an effect that 1s 
characterized by the transport of 
low-ionization-energy selenium ions 
to the cathode, ensures a nearly uni- 
form selenium distribution in the 
capillary. On their way to the cath- 
ode, the excited selenium ions give 
off their excitation energy in the 
form of light. 

Extraction. Such a cataphoretical- 
ly operated laser, Mentel says, is a 
relatively simple source of coherent 
light. Its construction is only slightly 
more complicated than that of a heli- 
um-neon laser but much simpler 
than that of a hollow-cathode laser. 
It generates a multitude of lines, or 
frequencies, in the visible range. 
From these lines, a special three-col- 
or resonator system (see figure) ex- 
tracts the three primary colors—red, 
green, and blue. 

-Among the problems that typically 
reduce the lifetime of an He-Se laser, 
Mentel explains, are helium losses by 
diffusion through the hot walls of the 
capillary and the tube, the condensa- 
tion of selenium on the Brewster 
windows at each end, excessive heli- 


um consumption by gettering, and 


cathode contamination by selenium 


vapor. 





Colorful. Ruhr-University’s single-tube helium-selenium laser uses one external resonator to 
separate red and blue beams, another for a green beam. These can be mixed to get any color. 
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“It was only through careful de- 
sign and workmanship over many 
years that we solved these life-reduc- 
ing problems,” Mentel says. To begin 
with, helium losses by diffusion are 
avoided by making the laser-tube 
mantle out of a special hard glass— 
Duram—and by keeping it water- 
cooled. 

To hold down contamination of 
the cathode, it is positioned far back 
from the capillary’s cathodic end. 
This construction has a retarding ef- 
fect on the selenium ions leaving the 
capillary and prevents them from 
contaminating the cathode. Separa- 
tion of capillary discharge, cathode, 
and condensation zones also help do 
the job. 

The Bochum researchers are cur- 
rently trying out other design and 
construction measures in their effort 
to improve the blue beam’s quality 
and to at least double the output lev- 
el of each beam to 8 mW. By better 
control of the discharge process, they 
hope to reduce the noise level to val- 
ues well below 5% or the rms out- 
put. —John Gosch 


Robots find jobs 


down on the farm 





W. Lafayette, Ind.—Robots check- 
ing crop growth, harvesting fruit, 
planting tissue-cultured seedlings, fu- 
migating, cultivating, or milking will 
soon become familiar sights on U.S. 
farms. So maintains Gary Krutz of 
the Agricultural Engineering Depart- 
ment at Purdue University. 

Besides easing the life of the farm- 
er and providing more efficient meth- 
ods of raising crops and animals, 
farm automation can be one way to 
successfully compete with the low- 
cost imports currently threatening 


the U.S. agricultural community, ex- 


plained Krutz in a paper delivered 
Aug. 15 at the International Com- 
puters in Engineering Conference in 
Las Vegas. 

“Research is underway at universi- 
ties such as Purdue and in industry, 
but the industries involved are robot- 
ics and automation companies, not 
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the traditional agriculture manufac- 
turers,” he says. Still, Krutz predicts 
that farmers will have no trouble ac- 
cepting robots because computers are 
already so widespread for manage- 
ment applications such as financial 
planning and harvest simulations. In 
fact, the transition to intelligent ma- 
chines will be easy because most of 
the agricultural robots now in proto- 
type are controlled by the same per- 
sonal computers that many farmers 
are already using. 

Milking profits. For example, 
some dairy farmers with herds over 
50 head have begun to use electronic 
transponders to identify the cows. 
These transponders alert a personal 
computer to the optimum feed re- 
quirements for a particular cow to 
produce a desired amount of milk. 
Krutz sees robotic milking as the 
next logical step. 

Martin-Marietta in Orlando, Fla., 
is developing a robot equipped with 
small charge-coupled-device cameras 
mounted in the end effectors. If used 
for milking, it would get information 
from the transponder about when to 
milk. Then, guided by pattern-recog- 
nition algorithms stored on a floppy 
disk, it would sanitize and stimulate 
the udder. 

After the milk was collected, tran- 
sponders would report on the quanti- 
ty obtained, and a robot arm would 
lift the milk container to its storage 
place. Such a milking scheme not 
only decreases the number of people 
involved in the operation but might 
even allow a dairy farmer to take an 
occasional day off. 

The right moves. According to 
Krutz and his colleagues at Purdue, 
the actual robotic manipulations— 
that is, the precision of the end effec- 


tors now in production from such 


manufacturers as Panasonic Industri- 
al Co. and Unimation Inc.—are con- 
sidered adequate for almost any agri- 
cultural work. 

In fact, one application for such 
precision is the very sensitive task of 
transplanting tissue cultures created 
by genetic engineering. Krutz sees 
such cultures (clones of particularly 
desirable plants) proliferating on 
farms during the next several years. 

“One hand will wash the other,” 
he predicts. “The more tissue cul- 
tures there are to be transplanted, 
the greater the need for precise ma- 
chines to do the work. Even current- 


ElectronicsWeek/ August 20, 1984 


generation robots can _ transplant 
seedlings quicker—and almost as del- 
icately—as a human could do it, but 
they’re not used because the vision 
systems to guide them are still rela- 
tively primitive.” 

Promising developments. For some 
applications that do not involve such 
precise eye-to-hand coordination, 
much of the current vision technol- 
ogy is usable. “Color vision can spot 
fruit that’s ripe for picking, ” Kurtz 
says, “while infrared sensors are 
good at detecting potential sources of 
disease before a crop becomes 
infected.” 

Martin-Marietta’s Orlando divi- 
sion, in addition to its work in dairy 
farming, is developing guidance sys- 
tems for robot citrus picking. This is 
an especially promising area from a 
financial point of view because fruit 
pickers in Florida are paid as much 
as $10 an hour—hurting the state’s 
competitiveness with importers from 
South America. Accordingly, farm- 
ers in Florida are seeking to reduce 
costs by employing robots. 


Explains E.G. Tuttle, Martin-Mar- 
ietta’s manager of technology evalua- 
tion and transfer, the operation of a 
prototype robot harvester depends on 
the reflectance spectrums from fruit 
and leaves. Green fruit and fruit with 
serious surface defects reflect less 
light and can be rejected. Tungsten 
illumination at 2,500K further en- 
hances fruit reflectance, although 
lower color temperatures are also ac- 
ceptable, he says. 

In the prototype harvester, a Zilog 
Z8000 microprocessor processes a 
photo array of 256 pixels, enhancing 
fruit and leaf contrast and correlat- 
ing it with reflectance curves stored 
in a 65-K dynamic random-access 
memory. Servo control in the arm is 
directed by another microprocessor 
slaved to the Z8000. All control can 
be located remotely and overridden 
by the farmer in the field. 

Otherwise, adds Krutz, robots can 
work on their own—round the 
clock—permitting very intensive cul- 
tivation of steadily dwindling farm- 
land. —David M. Weber 


Ford recognizes a better idea, 


joins move to surface mounting 


Markham, Ont., Canada—Ford Mo- 
tor Co. next month will receive the 
first of 29 automated, high-volume 
surface-mounting machines to be in- 
stalled at a new 225,000-ft? plant in 
this Toronto suburb. With produc- 
tion set to begin next January, Ford 
will start out using 18 of the special 
vision-configured SM-3 systems from 
TDK Corp., Tokyo, and expects to 
surface-mount some 500 million 
components during the 1986 model 
year, says Robert J. Smith, manufac- 
turing engineer in charge of equip- 
ment implementation at the plant. 
The Ford commitment to surface- 
mounting technology is the latest af- 
firmation of the packaging revolution 


that is sweeping the electronics in- 


dustry [Electronics, Feb. 9, 1984, p. 
113]. When the Ford plant hits full 
stride, its production volume will be 
second domestically only to General 
Motors Corp.’s Delco Electronics Di- 





vision operations, in Kokomo, Ind., 
industry observers agree. 

“It’s a hell of a big commitment to 
surface mounting,” claims Dennis G. 
Lex, manager of advanced manufac- 
turing for Ford’s Electronics Divi- 
sion, in Ypsilanti, Mich. ‘““We had to 
build a whole plant around the tech- 
nology, and we’ve got more people 
involved to make sure that we con- 
sider every detail than we’ve proba- 
bly ever had on any major project.” 

Moving to ICs. Ford’s first sur- 
face-mountable component types will 
include chip capacitors, chip resis- 
tors, and transistors in small-outline 
packages, but the auto maker expects 
to move to surface mounting of inte- 
grated circuits within one to two 
years after the plant’s start-up. 

Components will be mounted pri- 
marily on standard epoxy-glass print- 
ed-circuit boards for use in electroni- 
cally tuned radios, electronic instru- 
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Lined up. Ford plans to have 18 Japanese-built TDK SM-3 surface-mounting machines— 





fitted with made-in-the-U.S. vision systems—operating in a Canadian plant by next January. 


mentation clusters, trip minders, fuel 
computers, and other dashboard ac- 
couterments. In all, Ford expects its 
investment in the plant and equip- 
ment, including a sophisticated mate- 
rials-handling system using automat- 
ed guidance vehicles, to total some 
$65 million by 1986. The new plant 
will be operated by Ford Electronics 
Manufacturing Corp. (formerly 
Philco-Ford of Canada Ltd.) and 
will replace an older facility in near- 
by Don Mills that is based on stan- 
dard leaded-component technology. 

At Allen-Bradley Co.’s microelec- 
tronics products business unit, in 
Greensboro, N.C., marketing manag- 
er Jack R. Polakowski says that ma- 
jor commitments from such high-vol- 
ume users as Delco and Ford are 
providing a strong base for the 
growth of the surface-mounted-com- 
ponent industry. (Delco expects to 
surface-mount 1.3 billion chip capac- 
itors and resistors alone during the 
1985 model year, with the number 
rising to perhaps 1.9 billion in model 
year 1986.) “‘And there are other 
companies that have [plans to use] 
very substantial volumes on the hori- 
zon,” says Polakowski, whose firm 
claims to be the largest domestic sup- 
plier of surface-mountable chip 
resistors. 

Major advantages. Surface-mount- 
ing advantages include reduced size 
and space requirements along with 
improved reliability, compared to 
traditional leaded components. De- 
pending on the application, the use 
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of surface mounting already lowers 
system manufacturing costs in some 
cases, Polakowski says. 

While components in_ surface- 
mounted-packages currently sell for 
a premium, compared to leaded de- 
vices on a part-for-part basis, rising 
industry volume is expected eventual- 
ly to tip the balance in favor of sur- 
face-mounted parts. In fact, for 


many discrete components of the 
kind Ford uses, says Lex, “we expect 
by next year that the prices will 
reach the crossover point.” 

Ford will start out by surface 
mounting components on only one 
side of the board, but has the capa- 
bility to do two-sided surface mount- 
ing later. The firm will rely initially 
on dual-wave soldering equipment 
from Electrovert Ltd., Montreal. 
“We've got 47 different boards de- 
signed right now to go through the 
system,” notes Lex. 

The TDK SM-3 surface-mounting 
machines will operate initially at a 
run rate of 9,000 components per 
hour. Thanks to a joint development 
effort between Ford and TDK, each 
machine will incorporate an AV-3 
machine-vision system from Automa- 
tix Inc., Billerica, Mass. Each ma- 
chine line will be totally computer- 
controlled, with human involvement 
coming only at the repair stations to 
which boards will be shunted if the 
vision system spots a missing or mis- 
placed component. Overall plant-con- 
trol supervision will be handled by a 
Hewlett-Packard Co. HP-3000 main- 
frame computer working with the 
aid of an HP-1000 supervisory com- 
puter. —Wesley R. Iversen 


INTEGRATED CIRCUITS 


Siemens single-chip codec filter 


uses no external components 


Munich—In its quest to become a 
major contender in the burgeoning 
market for integrated circuits for dig- 
ital telephone exchanges, West Ger- 
many’s Siemens AG is readying a 
single-chip, software-programmable, 
low-power codec-filter combination 
that achieves high transmission qual- 
ity with no external components and, 
thus, with no need for trimming. 
Called the PEB260, the chip contains 
some 36,000 transistors and occupies 
39.9 mm? of real estate. The PEB260 
codec filter consumes less than 120 
mW when it is in actual operation 
and about 40 mW when it is in 
standby. 

The chip was designed for the line- 
board architecture proposed by Sie- 





mens and Intel Corp., Santa Clara, 
Calif., for digital exchanges, an ar- 
chitecture that has started to catch 
on among the world’s communica- 
tions houses. In it, the chip interfaces 
with the subscriber line circuit on 
the analog side; on the digital side, it 
mates with the peripheral board con- 
troller. The latter, in turn, then links 
up with the highways for the pulse- 
code-modulation transmission and 
the control signals. 

According to Lothar Lerach, man- 
ager of telecommunications circuit 
design and engineering at Siemens’ 
components group in Munich, the 
PEB260 is functionally similar to the 
Am/701 subscriber line audio process- 
ing circuit (SLAC) from Advanced 
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with VHSIC. 


Yes, Texas Instruments is 
making the future happen now 
with VHSIC. 

The first fully functional 
1.25-micron VHSIC chips, 
operating at 25-MHz over the full 
military temperature range, have 
been delivered to the U.S. Army. 
Functional devices have also been 
delivered to the U.S. Navy, USS. 
Air Force, and Defense Nuclear 
Agency for test and evaluation. 

Current DoD funded insertion 
programs at TI include Pave 
Pillar 1750A; ICNIA; ITARS,; 
LHX; M-1 Fire Control; and 
weapon guidance for IR 
Hellfire/JSS, TOW 2, and the 
Launch-and-Leave Glide Bomb. 
VHSIC technology at TI is also 





being expanded to include 
0.5-micron geometries for 
application to future autonomous 
guided weapons for the Army, 
Navy, and Air Force. 

TI is a DoD prime contractor 


for VHSIC Phase I development, 
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Phase III R&D activities, the 
Phase II Submicron Definition 
Program, and is teamed with 
Intermetrics and IBM for the 
VHSIC Hardware Design and 
Development Language (VHDL) 
Program. 

TI is truly making it happen 
now with 1.25-micron VHSIC 
chips and will continue to make 
it happen through the successful 
development of the Submicron 
Development Program. 
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DEC OFFERS EVERYTHING 
YOU NEED TO BUILD A POWERFUL 
Q-BUS COMPUTER SYSTEM. 


EXCEPT THIS. 

















It’s called Cyclone” A high- 
capacity, high-reliability 
Winchester/tape storage system 
that’s priced to help you blow 
the socks off your competition. 

For starters, Cyclone’s 5-!/4" 
Winchester packs formatted 
capacities from 36 up to 
120 megabytes. 

So you can sell your 
Q-Bus based systems 
(PDP®*-11/23, 11/73, MICRO/ 
PDP-11 and MicroVAX) into 
applications that require 
large amounts of storage. 
While providing the lowest 
cost per megabyte. 

But, of course, we couldn’t 
just offer you the highest capac- 
ity for the lowest price. 

Rather, Cyclone is just what 
you'd expect from the leader 
in DEC* compatible storage. 

For instance, its controller 





Our attractive StacPac version can 
be expanded to include a 6-slot back- 
plane module. 


takes data off the Winchester 
at non-interleaved speeds. So 
your system provides faster 
throughput. | 

And Cyclone’s access times 
are twice as fast as aDEC RLO2’s. 





When it comes to integration, 
Cyclone won’t slow you down 
one bit. It’s compatible with 
DEC’s Digital Storage Architec- 
ture (DSA), so you don’t have to 
make a single software patch. 

Even the !/4” tape cartridge 





The ever-popular rackmount model 
gives you tape and disk storage in 
one unit. 


system is software compatible. 
It emulates DEC’s TSV05/TS-11 
so you can run your DEC utilities 
like BRU, PIP, and SAVRES. 
Plus it puts a day’s work ona 
single !/4” tape cartridge. Instead 
of a supply room full of floppies. 

Cyclone’s good looks also 
make you look good. For your 
commercial customers, it’s avail- 
able in our tabletop StacPac™ 
version. And for scientific or 
industrial environments, Cyclone 
is rackmountable. 

Finally, Cyclone features 
HyperDiagnostics,” the industry’s 
most comprehensive self- 
diagnostic system. So trouble- 
shooting’s a breeze. And our 
Customer Service Hotline and 
Rapid Module Exchange program 
make it easy for you to keep 
your customers in business. 

To see what Cyclone can do for 
your Q-Bus system, call the 
Qualogy sales office nearest 
you. And watch the competition’s 
socks fly. 


QUALOGY 


Formerly Data Systems Design 


Eastern Regional Sales: Norwood, MA (617) 769-7620. Southcentral Regional Sales: Dallas, TX (214) 980-4884. 
Northcentral Regional Sales: Chicago, IL (312) 920-0444. Western Regional Sales: Santa Clara, CA (408) 727-3163. 
Distributors Worldwide. Corporate Headquarters: 2241 Lundy Avenue, San Jose, CA 95131 


™ Cyclone, StacPac, Rapid Module Exchange and HyperDiagnostics are trademarks of Qualogy, Inc. "DEC, PDP and 
MicroVAX are registered trademarks of Digital Equipment Corporation. © 1984 Qualogy, Inc. 
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ZyMOS Has A New Benefit In Stor 
For Semi-—Custom Design. 












Standard Cells. Your answer 
to today’s semi-custom IC design 
challenges. And, more importantly, 
tomorrow's. Now ZyMOS has 
made semi-custom design more 
flexible by adding sophisticated 
memory functions to our proven 
libraries of CMOS standard cells. 

With our new RAM/ROM and 
compiler, you can custom fit up to 
2k-bits of RAM, 16k-bits of ROM, 
or both, into your application. 

All on a single chip. 

Our memory cells are already 
adding greater value and reducing 
system cost. We have customers 
using RAM to store telephone 
numbers in personal pagers. 

And for on-board error detection. 
They’re using ROM to store 
microprocessor instructions on the 
same chip as the logic. And in 
encoders for storing sync words. 
We've even delivered memory- 
based ICs for use in pacemakers. 





Circle 36 on reader service card 


The applications are almost 
limitless. 


We Make It Easy. Because 
memory is compiled automatically 
for your application on ZyP/™ our 
advanced design automation 
system. 

ZyMOS has been at the fore- 
front of semi-custom design for 
over four years. And it shows in 
the quality and quantity of our cell 
libraries. Each element is a fully 
characterized custom circuit— 
optimized for maximum perform- 
ance in a minimum of space. 

Our comprehensive libraries 
offer a wide variety of digital and 
analog functions. We've also 
recently added programmable logic 
arrays—with compiler. Using a 
PLA is one of the most cost- 
effective ways of implementing 
combinatorial logic. Our high- 
performance 3-micron CHMOS 
library includes ultra high-speed 





75MHz cells and Intel’s 80C49 
microcontroller. And the libraries 
can be accessed through ZyPSIN 
(ZyMOS software on your compu- 
ter), computer-aided workstations 
or remotely from your facility. 
We'll even help with your design. 

And We Guarantee Working 
Silicon. Every time. Discover 
what we have in store for you. 
Call or write today for more 
information on our standard-cell 
design solutions. 


ZyMOS Corporation 

477 North Mathilda Avenue 
Sunnyvale, CA 94086 

Phone: (408) 730-5400 

TWX: 910-339-9530 ZyMOS SUVL 
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‘Siemens expects big th 


With the PEB260 Sicofi chip, for which Siemen: 
second-source allies, the Munich firm aims to. 
world’s codec filter market, where fewer than 10 

Rudolf Schwenger, a senior director in Siem 
nents Group, puts last year’s market at around : | 
$180 million by 1988 and $320 million by 1993. Et ope, he says, accounts fi 
between 33% and 40% of the world codec filter ines a shale at least as b 
as that of the U. S. | , 











The Sicofi, representing the Goffiponanie t Giuy 'S ‘most: arebitious desiar . 
project in the communications-circuits field to date, should move into volume 
production during the second half of 1985. The chip will be discussed at he 








September 19-21 European Solid State Circuits = camiererice: in Edinburg 










ion and sees it rising to to 





Scotland. 


Micro Devices Inc., Sunnyvale, Calif. 
[Electronics, May 5, 1982, p. 113]. 
Both chips utilize oversampling tech- 
niques for analog-to-digital and digi- 
tal-to-analog conversions, and digital 
signal-processing methods for the fil- 
tering functions. 

Low power. Being a complemen- 
tary-MOS' design, however, the 
PEB260 consumes about one third 
less power than does the n-MOS 
AMD device. Also, in addition to 
using no external circuitry, it has 
just one signal processor in its digital 
section for filtering (instead of the 
the two used in the 7901 circuit). 

The 7901 is intended for architec- 
tures in which a codec filter connects 
directly to the pcm highway. It 
therefore is not interchangeable with 
the Siemens part, which ties to the 
pem highway through the board 
controller. 

Aside from the standard conver- 
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sion and filtering chores that are as- 
signed to codecs in digital exchanges, 
the PEB260 (popularly known as Si- 
cofi—signal processing codec filter— 
offers users a number of software- 
programmable functions. They in- 
clude adjustment of termination im- 
pedance, echo suppression, and hy- 
brid balancing, as well as control of 
level and correction of frequency re- 
sponse. Traditionally, these functions 
have been performed by discrete ex- 
ternal networks, explains Dieter Vo- 
gel, the manager of the Sicofi 
project. 

The Siemens designers obviated 
the need for external components 
with several measures: For one thing, 
the system derives the clock signal 
for the PEB260 from the peripheral 
board controller, incorporating on 
the chip a phase-locked-loop circuit 
for generating a 4.096-MHz clock for 
the signal processor’s arithmetic and 
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logic unit; this does away with an 
external quartz. For another, it puts 
all analog functions on the chip, 
eliminating any need for external 
components that must be trimmed. 
Finally, it uses on-chip TTL-compat- 
ible driver circuits. 

Resolution. Oversampling _per- 
formed at 128 KHz—16 times higher 
than the basic 8-KHz pulse-code- 
modulation sampling rate—achieves 
fine resolution by averaging over a 
large number of coarse quantizations. 
This approach depends on the fact 
that there is a correlation between 
the sampling rate and the necessary 
accuracy of the conversion. The ad- 
vantage of this technique is that it 
works with fewer components than 
do circuits that accomplish coding 
by successive approximation, /which 
is the method used in some codec 
filters (such as Intel’s 29C51 part). 
Successive approximation calls for a 
large amount of precision analog cir- 
cuitry. 

The Sicofi uses signal processing 
methods for filtering because such 
methods, unlike switched capacitor 
filtering employed in some competi- 
tive devices, allow filter performance 
to be predicted, make the device less 
sensitive to parameter changes, and 
provide for low crosstalk. 

All filtering, project manager Vo- 
gel stresses, is performed by just one 
processor: a dedicated signal proces- 
sor with scale and add arithmetic. 
To ensure stability, overflow detect 
and correct logic added to the arith- 
metic and logic unit, performs front- 
and rear-bit chopping. —John Gosch 
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smart carts tackle 
in-plant tasks 








Palo Alto, Calif—As yet, there are 
very few flexible, reprogrammable 
robot vehicles plying the aisles of the 
nation’s shops and factories. But the 
need for low-cost smart carts is a 
necessity that’s mothering consider- 
able invention [Electronics, March 
22, 1984, p. 54]. 


Self-contained. Siemens’ Sicofi circuit handles Saale -to- shite aia digital -to- ahaloac conver- 
sions by oversampling techniques. A single digital signal processor performs all filtering. 


At the Smart Product Design Cen- 
ter of Stanford University, for exam- 
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ple, a group led by former graduate 
student Steven Formisani has con- 
structed an optically guided smart 
cart. Built with off-the-shelf compo- 
nents, the cart stands a good chance 
of making its way into industry. 

Formisani, now a Staff engineer at 
AT&T Bell Laboratories, Holmdel, 
N.J., reported on the Stanford vehi- 
cle last week at the Computers in 
Engineering meeting of the Ameri- 
can Society of Mechanical Engineers 
in Las Vegas. Tektronix Inc. funded 
the project, which resulted in a cart 
designed to deliver printed-circuit- 
board components to assembly sta- 
tions along a set track. 

The Beaverton, Ore., instrument 
maker sees considerable promise in 
the smart cart, which can be con- 
trolled from anywhere along its 
route. But company spokesmen say 
no specific new products are immi- 
nent. 

Forthright. Although it was de- 
signed with a specific application in 
mind, the cart has a highly adaptable 
on-vehicle control system, Formisani 
points out. To ensure flexibility, the 
Forth programming language was 
chosen as the control system’s resi- 
dent software, because Formisani 
feels it is an ideal high-level language 
for process-control applications. The 
Forth kernel—operating system, 
compiler, interpreter, and word set— 
resides in less than 8-K bytes of 
memory, which leaves plenty of 
memory space for mechanical func- 
tions such as obstacle avoidance. 

What’s more, Forth allows a user 
to develop a vocabulary unique to a 
particular application. The user has 
direct access to all memory locations 
and input/output ports and can 
quickly isolate and debug a given se- 
quence of instructions, because each 
program routine can only contain 
previously defined words. When the 
instructions have been downloaded 
from one or more work stations to 
the vehicle, a random-access-memory 
image will continually update the ve- 
hicle’s operating commands through 
a comparison of the cart’s planned 
and actual path. 

Easy tracking. The simple track 
consists of a reflective tape that can 
easily be pulled up and repositioned 
for a different pattern when the de- 
livery sequence changes. 

The actual motion sensing is ac- 
complished by the cart “seeing” the 
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tape path with an array of 16 photo- 
transistors. An incandescent light 
mounted above the array illuminates 
the tape track and floor. When the 
phototransistor output is - gated 
through Schmidt triggers, differences 
in reflectivity between track and 
floor are broken down to a binary 
pattern. This signal is read as 2 bytes 
through tristate buffers. 

A signal-processing algorithm ana- 
lyzes the reflected light in terms of 
two transitions: between each edge of 
the tape and the floor. If no transi- 
tions are found between floor and 
tape, the lateral position of the cart 
is considered valid, unless the user 
presets more than two transitions in 
order to account for tape segments 
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that might have been removed or 
soiled. 

“This system is more robust than 
most, because the cart will continue 
forward in an attempt to pick up the 
desired two-transition edge rather 
than stop in its tracks at the first 
sign of a break in the tape,” Formis- 
ani says. Of course, the user can also 
program the vehicle to stop at any 
point where it detects a difference in 
reflectivity. 

Off-the-shelf. The user interface is 
built around a Z80 microprocessor 
and an STD Bus consisting mainly of 
off-the-shelf cards. The cards can be 
configured into larger circuits that 
the customer will probably be able to 
modify for his own specialized appli- 
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User’s choice. Readily available components make circuits for the vehicle’s operation and 
control flexible. Peripheral interconnections can be modified easily according to application, 
and the Forth language allows the user to define program steps. 
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about improving product quality and 
lowermg production costs... 











HP introduces the Q-STAR network 


Move into the age of computer in- proving Prod uality. Siveness to increasing production sche- 
tegrated manufacturing with HP board Im uct Q ty dules, each HP 3065 controller can sup- 
















test systems and HP’s exclusive With HP’s Q-STATS and paperless port up to six configurations including 
Q-STAR network. repair software (part of the overall three test heads, six development and 
Q-STAR (Quality Systems for Test, Q-STAR system), you can get manage- repair stations, or a combination of 
Analysis and Repair) is an integrated ap- ment, utilization and process yield your choice. 
proach to solving your manufacturing reports to help you reduce inventory and With the HP Q-STAR network, you 
test problems when your requirements improve your process. To provide a total can improve product quality while lower- 
call for more than just a test system. solution to your testing problems, HP ing production costs. 
Analysis of the test data provides infor- offers this capability as a standard no- Hewlett-Packard provides a complete 
mation you can use to solve your manu- charge feature of the HP3065 Board Test —_ ine of board test systems, featuring a 
facturing process problems. System. P lus, by taking advantage of wide selection of capabilities and prices 
With the HP 3065 Board Test System, Q-STAR’s compatibility with HP’s much to satisfy most production test applica- 
you can test your complex analog/digital larger Manufacturer’s Productivity Net- tions. To find out more, contact your 
PC boards. HP’s Q-STAR network gives work (MPN), you have a powerful set of local HP field office listed in the 
you detailed process data to help fine tools for increasing product quality. oe directory white pages. Ask for 
tune your entire manufacturing and . : e electronic instruments department. 
assembly process. You can use oe infor- ae Costs. 
mation to smooth out your production e 306 ard Test System pro- 
process as well as aye Le ag ieee py ae highest throughput poe to- fi eH E VW LE T T 
product quality. Use Q- to identi ay. t means your test backlogs 
chronically bad parts and subassemblies. become significantly reduced. Get your Hy PAC KA R L) 
Search out the weaknesses in the build new products into production faster with 
procedure. Minimize product rework. the new HP CAD-VANTAGE software. Circle 39 on reader service card 
Control production costs and boost pro- A vital component of the HP Q-STAR Mee i 
duct quality by maintaining tighter, network, this software automatically iis 
more informed control of the pro- links any CAD database to an HP 
duction cycle. 3065, freeing you from laborious manual 
In addition, HP paperless repair soft- entry of board topology. Once your 
ware provides automation of your repair CAD data is transferred, HP’s advanced 
process, speeds the repair and provides IPG-II test program genera- 
insight into what actually happened, per- tion package lets your 
mitting rapid identification of subtle engineers produce efficient 


manufacturing process problems. test code. For greater respon- 
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cation. “Substantial savings are real- 
ized by using off-the-shelf hard- 
ware,” says Formisani, ‘‘and greater 
flexibility 1s achieved when the cus- 
tomer has ready access to spare or 
additional cards.” 

In addition, the use of an electri- 
cally erasable programmable read- 
only memory lends itself to easier 
system programmability, because any 
reprogramming can be accomplished 
in circuit. The length of the track, 
number of work stations, 
amount of time the robot vehicle 
spends at each work station are all 
variable—even during a manufactur- 
ing operation—and are therefore 
written into the EEPROM during 
the teaching sequence. Thus, it is not 
necessary to pull the memory from 
the vehicle in order to reprogram its 
functions. The reprogramming is ac- 
complished electrically at the work 
station. —David M. Weber 


California group 


to push exports 





Sunnyvale, Calif.—Seeking to stimu- 
late export trade by its member com- 
panies, the Electronics Association of 
California is entering into a working 
agreement with BankAmerica World 
Trade Corp., a bank-held export 
trading company. The agreement will 
enable association members to work 
with the trading company in foreign 
markets. 

Export trading companies are re- 
cent creations stemming from a re- 
laxation of antitrust laws in foreign 
trade as a result of the Export Trad- 
ing Act of 1982. Under the agree- 
ment, the EAC will coordinate a pro- 
gram of export marketing support to 
its approximately 600 small- to medi- 
um-size member companies. 

“This agreement will allow our 
member companies to improve their 
competitive position in international 
markets by combining their market- 
ing strategies under an ETC [export 
trading company],” says EAC presi- 
dent James J. Conway. “Adding a 


banking partner provides financial 


stability to their export operations 
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SOURCE: ELECTRONICS ASSOCIATION OF CALIFORNIA 


and provides them with new and in- 
fluential worldwide business con- 
tacts.” 

The need for increased US. elec- 
tronics exports is unquestionable, ac- 
cording to Conway. Citing the fact 
that last year for the first time the 
U.S. had an $875 million trade defi- 
cit in electronic products (see table), 
Conway says, “I think this is some- 
thing everyone has to focus on.” 

Important roles. Bank-held trading 
companies can play a large role in 
foreign trade, because they have the 
direct financing of the major banks 
Supporting them. BankAmerica 
World Trade president Peter M. Nel- 
son notes that “the government is 
now permitting the financial re- 
sources of the country to be brought 
to bear [in world markets].”’ 

The EAC program will include the 
coordination of meetings between the 
trade corporation and electronics 
companies, as well as educational 
sessions in which officers from com- 
panies already involved in foreign 
markets can impart export know- 
how to those with no such experi- 
ence. In addition, the trade corpora- 
tion will introduce the export neo- 


phytes to foreign contacts. 

The six-month-old BankAmerica 
World Trade Corp., a subsidiary of 
BankAmerica Corp., has offices in 
Hong Kong and Beijing, China. It 
will expand to Singapore, Tokyo, 
and Europe by year-end. 

Working through the trade corpo- 
ration and these foreign sales offices, 
electronics companies will be able to 
effectively reach new foreign mar- 
kets, officials say. The trade corpora- 
tion can be as much or as little in- 
volved as a company chooses. 

_ Many services. Among the many 
services BankAmerica World Trade 
Corp. can perform are market re- 
search, product marketing, barter 
transactions, distribution, freight for- 
warding, and insurance. In addition, 
it is prepared to take title to prod- 
ucts for resale, says Nelson. 

Summing up the importance of his 
association’s agreement, Conway 
says: “An export trading company 
significantly reduces the complexity, 
expense, time, and effort involved in 
Overseas marketing, which previously 
made it difficult, if not impossible, 
for many companies to develop these 
markets.” —Eve Bennett 


TRANSPORTATION 


Computer, radio net exercise control 


over municipal transportation 


Turin, Italy—In a development that 
it is hoped will lead to significant 
improvements in Italian urban trans- 
portation, the municipal transport 
authority of this northern industrial 
city will experiment with a novel 
electronic control system aimed at 
getting its buses and streetcars run- 
ning on time. The Turin experiment 
will be used to showcase the scheme 





to other major Italian cities and pos- 
sibly to the international market as 
well. 

The pilot project will be carried 
out by Sistema Informativo del Servi- 
zi0, a consortium consisting of Italtel 
Societa Italiana Telecomunicazioni 
SpA, Azienda Tranvie Municipali 
(Turin’s municipal transit authority), 
and Mizar Automazione SpA, a soft- 
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ware consulting firm. In the project’s — 


initial phase, some 200 vehicles will 
be equipped with the system by the 
end of next year. Extension of the 
scheme to all of the city’s vehicles, 
which is expected to take place about 
six months later, will bring the total 
cost of the program to an estimated 
$6.5 million. 

Movable fleets. The SIS system is 
a computer-controlled radio mobile 
network with dynamic reconfigurable 
polling on a data-polling channel and 
random access to other radio-fre- 
quency channels for data transfer 
and voice communications. It pro- 
vides integrated communications for 
the supervision and control of mass- 
transit fleets that can be interfaced 
with urban traffic control systems, 
such as those governing traffic lights 
and other signals. 

The system architecture is divided 
into three different subsystems: mo- 
bile terminals installed in the vehi- 
cles, channel management units dis- 
tributed throughout the city, and a 
central system management and data 
elaboration center. Although many 
of the details are still being worked 
out, particularly with regard to the 
hardware to be used on the vehicles, 
the consortium says the general oper- 
ational scheme has already been well 
defined. | 

The vehicle terminal will consist of 
two Eurocards and is based on the 
Z80 microprocessor. Its principal 
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Calling all cars. Turin transportation’s terminals subsystems consists of integrated digital 
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function will be transceiver manage- 
ment of, for example, rf channel ac- 
cess and scanning, input/output 
management, polling procedures, and 
the handling of external sensors that 
furnish the unit with information, 
such as the number of wheel revolu- 
tions, vehicle speed, and the number 
of door openings. Based on this in- 
formation, the terminal can calculate 
its approximate position by statisti- 
cally interpolating the data with in- 
formation characterizing the vehi- 
cle’s route stored in its memory. 

As a backup measure, the system 
may integrate proximity sensors on 
routes to avoid major errors in esti- 
mation. These sensors, which would 
transmit data on the same channel 
frequencies as the mobile terminals, 
would also signal vehicles when they 
are passing by. 

Communications from vehicles to 
the central system are carried out by 
way of channel-management units 
distributed throughout the area cov- 
ered by the fleet. These units provide 
one interface for the data channel 
and one for each of the voice chan- 
nels it provides. The number of voice 
channels that are assigned will vary 
according to a channel-management 
unit’s physical location in_ the 


network. 

Central calling. The channel-man- 
agement units handle data communi- 
cations at the data link level as well 
as channel-access protocols. They in- 
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receiving, transmitting, and data gathering and processing functions. 
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Tokyo—The Japanese effort to priva- 


terface to the central control unit, a 
Hewlett-Packard 1000, just as stan- 
dard terminals communicate by way 
of dedicated telephone lines. 

The central control processor con- 
trols actual polling sequences and in- 
terfaces with Turin’s traffic-light 
control system. This processor 1s 
based on peripheral microprocessor 
control units, each of which controls 
a cluster of signal lights. In this way, 
it can adapt polling sequences dy- 
namically to actual traffic situations 
as when, for example, a bus would 
be near a traffic light on a priority 
public transport route. 

Decisions that tell a vehicle to 
speed up or slow down or that add 
more vehicles to a route are left to 
fleet control operators, who work 
from terminals connected to the cen- 
tral control unit. The role of the SIS 
system is to provide these operators 
with real-time data so that they can 
concentrate solely on operational 
decisions. 

Vehicle polling and some traffic- 
light control will be automatic. Both 
polling and the collection of vehicle 
status data are transparent to the 
driver. Coded driving suggestions 
based on traffic conditions and route 
load will be displayed on his vehi- 
cle’s terminal. 

Just what information to provide 
and in what form to provide it will 
be one of the purposes of the pilot 
phase. In any case, the drivers and 
fleet-control operators will be able to 
communicate over the voice chan- 
nels. —Robert Gallagher 

and Lois Bolton 


TELECOMMUNICATIONS 


Politics delays 
NTT privatization 


tize its telecommunications business 
has been delayed for the time being 
by domestic political maneuvering, 
but new laws are expected to be en- 
acted by the end of the year. The 
proposed laws [ElectronicsWeek, July 
30, 1984, p. 16] are designed to cre- 
ate a more competitive private mar- 
ket by opening value-added network 
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For reliable surface-mount packaging, 
rely on TTS copper clad Invar. 


Now there's a far better way to solve 
thermal-expansion mismatch problems 
between multilayer boards and surface- 
mounted ceramic devices. Copper clad 
Invar foil from Texas Instruments. It’s 
simply your easiest way to go. 

When substituted for copper as the 
ground and power planes in multilayer 
boards, TI’s innovative copper clad Invar 
foil constrains thermal expansion. This 
eliminates solder-joint failures between 
leadless ceramic chip carriers and multi- 
layer boards. 

These same outstanding characteristics 
can help you produce higher quality 
boards and higher yields during fabrica- 
tion. Fact is, T]’s copper clad Invar foil 
handles so much like copper foil that you 
can easily integrate it into your con- 
ventional manufacturing process. 
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What's more, TI’s copper clad Invar 
foil is far more cost effective than other 
low-expansion alternatives. 


Simple to incorporate, TI’s copper clad Invar 


foil replaces copper as the ground and power 
planes in a typical multilayer board. 





Others have already gained the advan- 
tages of surface-mount technology and 
are in full production today! So why 
wait? Put TI’s copper clad Invar foil to 
work for you today. 


For more information and a list of 
sources for treating and lamination, write 


Texas Instruments Incorporated, Dept. 


MMN873EC, P.O. Box 402250, Dallas, 
TX 75240. Or call 1-800-341-5202. 
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Circle 43 on reader service card 


services to foreign participation as 
well as turning the Nippon Tele- 
graph & Telephone Public Corp., 
which now monopolizes the com- 
mon-carrier business, into a private 
entity. 

The ruling conservative Liberal 
Democratic Party (LDP) of Prime 
Minister Yasuhiro Nakasone pushed 
hard to get the bills through the just- 
adjourned Japanese Diet session. Its 
concern was to not only to avoid 
creating any further trade friction 
with the U.S. but also allow ample 
time for legal preparations so that 
the laws could take effect with the 
start of the next fiscal year, April 1, 
1985. The delaying tactics of the op- 
position Japan Socialist Party, which 
wants a right-to-strike clause includ- 
ed in the new NTT law, stymied 
those efforts. 

Supporters of Nakasone, who faces 
a party election in November, gath- 
ered enough votes to get most other 
key LDP-backed bills through the 
current session, but did not want to 


IC, made with top-down isolation, 


risk another drawn-out debate, 
which could detract from their re- 
election efforts. 

But the delay could have at least 
One positive side-effect. “This gives 
us more time to push for the inclu- 
sion of procedures under which U.S. 
laboratory test data or product certi- 
fication for Japanese market use 
could be acceptable to the Japanese 
government,” says Mark Foster, a 
lawyer who has been acting as spe- 
cial counsel to the U.S. Embassy on 
this and other issues. Trade officials 
from the U.S are in Tokyo for talks 
on Aug. 23 and 24, and telecom- 
munications is certain to be among 
the issues raised. 

If the Diet passes the bills as ex- 
pected in December, it will put a 
great deal of pressure on the Minis- 
try of Posts and Communications to 
get the detailed administrative ordi- 
nances prepared by the scheduled 
date of effect, April 1. “It will be 
difficult, but not impossible,” said a 
ministry source. —Michael Berger. 


drives all TV-tube color cathodes 





Agrate, Italy—A_ single integrated 
circuit that can drive all three color 
cathodes of a TV picture tube is the 
first fruit of a drive by Italy’s largest 
components house, SGS-Ates Com- 
ponenti Elettronici SpA, to boost the 
voltage-handling ability of linear ICs. 
The new TDA8150, with its maxi- 
mum collector-emitter voltage of 250 
V, is based on the firm’s top-down 
isolation linear technology. 

Aldo Romano, director of the 


RADIO- 
FREQUENCY 
TUNER 


company’s bipolar division, asserts 
that modifications in the process will 
lead to voltages of 400 V in the near 
future and up to 700 V within a cou- 
ple of years. That would suit the re- 
sulting circuits for use as internal 
system power supplies, because they 
would be able to withstand any 
spikes that could occur off the 120-V 
U.S. supply lines, and overvoltage 
problems that could occur off the 
220-V lines that are standard in most 


SIGNAL 
PROCESSING 
CIRCUITRY 


of the rest of the world [Electronics, 
March 22, 1984, p. 73]. 

The TDA8150 consists of three 
output amplifiers—one each for the 
red, green, and blue drives of a cath- 
ode-ray tube. An additional circuit 
that generates the CRT’s primary 
grid voltage works with an external 
condenser to eliminate all spots. 

Each output stage is protected 
against arc discharges in the tube by 
an internal locking diode. The only 
additional necessary protection 
comes from an inexpensive circuit 
breaker to limit discharges to no 
more than 1,000 V. 

Simplified solution. The TDA8150 


replaces circuitry based on discrete 


transistors and is at least equal in 
performance, less expensive to fabri- 
cate, and significantly more reliable 
than standard solutions. First ver- 
sions of the chip are based on the 
International Radio Consultative 
Committee’s European norm, though 
SGS will soon offer a second model 
adapted to the NTSC standard. 

The SGS top-down isolation tech- 
nology relies on a two-step process to 
form collector isolation diffusion ar- 
eas: the structures that prevent col- 
lectors from becoming elements of 
parasitic transistors. Standard single- 
step implantation requires a lengthy 
diffusion process and results in a 
large, bowl-shaped isolation area. 

SGS’s process carries out ion im- 
plantation both before and after the 
growth of the collector epitaxial lay- 
er. When the wafer is heated, these 
two areas diffuse and meet in the 
middle of the epi layer, forming a 
kind of hourglass-shaped isolation 
area. Because the diffusion time is 
shorter than the standard process, 
the isolation area is smaller and 
more of the epi layer is left free to 
handle voltage, thus accounting for 
the process’ exceptional voltage toler- 
ance. Robert T. Gallagher 





output amplifiers, one each for the red, green, and blue drives of a cathode ray tube. 
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Allin one. The TDA8150 is the first IC from SGS-Ates that makes use of the firm’s 250-V top-down isolation technology. The IC consists of three 
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SCIENCE “SCOPE 


_ Artificial intelligence is the focus of a new advanced technology center at Hughes Aircraft Company. 

_ The facility brings research and development efforts under one roof. Scientists and engineers will 

_ work closely with universities throughout the country to develop software and equipment to build the 
so-called expert systems. Studies will center on knowledge representation, symbolic reasoning and 
inference, natural language processing, and knowledge acquisition and learning. Technology will be 
developed for image understanding for missile targeting and geological surveys from space, smart — 
avionics to reduce pilot workload, self-controlled systems, simulation and a teaning. | fault ee and 
maintenance, and ‘saumagiichts resource allocation and plaamiag a 


Im rovements to a “super cual” sed with infrared sensors in SE ace : will extend the ie and boost . 

_ the efficiency of the device. The cooler, vital to defense applications and geological surveys, 1s a 
Vuilleumier cycle cryogenic refrigerator. It is designed to chill sensors near absolute zero to increase 
their sensitivity to thermal radiation. These coolers are ideal for use in space because the low internal 
forces required by this kind of ein cycle cause little wear on bearings ane seals. Hughes i 1S haanars 


The ae will, use he power, so analier ane eher batteries a are e needed to power the device during 
eclipse sec gitas savings of hundreds of pounds. oe 


A new type of paca transistor hag honk used to Produes cn high- peed integrated circuits. 
The device, called the high electron mobility transistor, employs a het to transfer electron 
charge from a heavily doped aluminum gallium arsenide layer into a nobility ultrapure 
gallium arsenide layer. It promises improved performance at low t S research > | 
scientists foresee such applications as digital frequency division and she is signal 
multiplexing, Oy and ean digital conversion, and microwa K 


Develo ment times for semicustom ee ise. ale: inte rateshe Vv ‘ 
greater than one year to 20 weeks at an ultramodern computer-aid 
Hughes facility in Newport Beach, California. Utilizing advanced 
comprehensive library of predesigned logic functions (called Mac. 
new facility is helping engineers design chips with 2,000 to 8,000. ga 
pins. New 3-micron dual-layer metal } CMOS | processes are applied to 
state-of-the-art gate arrays. Skilled design engineers and education spx 
Center provide training and technical ‘support for Ic designers thre ugh 


Hughes ee Labormires needs scientists for a spectrum of ee Sophisticate 

Major areas of investigation include: masked ion beam lithography, | n orale aa 
applications, submicron microelectron ics, ion propulsion, computer ures for image and signal 
processors, gallium arsenide device and integrated circuit technology | and digital), andnew 
electronic materials. For immediate consideration, please send your r -rofessional Staffing, — 
Hughes Research Laboratories, Dept. S3, 3011 Malibu oo bas ee Equal 
opportunity employer. U. S. a yiaseien d reed oS . 


For more information write to: RO. Box 11205, Marina del Rey cA 90295 . 
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It's not that we're gluttons for punishment. 

It's just that at See we take the E7ROM 
business seriously. So seriously that our 
engineers insist our parts fit your designs, not 
vice versa. 

Maybe they got a little carried away. 

At last count, they'd developed 12 different 
E?ROMs. Outperforming their counterparts at 
other companies two to one. — , 

And they're responsible for more E? improve- 
ments than any other design team. 

Most of these innovations quickly became 
industry standards. Like 16K densities. Single 5- 
volt power. And leadless-chip-carrier packaging. 
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2K x8 latched, 
lms write 


2K x8 latched timer 
Cms write 


2K x8 latched timer, 
1M cycle endurance 


2K x8 latched, 
full military temp. 


2K x8 latched, 
2816A compatible 
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The rest are still unduplicated. Like our 
high-density, high-performance 64Ks. Exclusive 
DiTrace™ Our industry-leading lms byte-write. 
And the world's first E? with million cycle 
endurance. 

Plus there are plenty of ideas still on the draw- 
ing board. Because when it comes to designing 
new Es, our engineers just hate to quit. 

Especially while they're ahead. 

For information on the industry's most innova- 
tive E7ROMs, write or call Seeg Technology, 
1849 Fortune Drive, San Jose, California 95131. 
Telephone (408) 942-1990. Or circle number 
198 on the reader service card. 


weworked untill? — 


8K x8 latched 


8K x8 latched, 
lms write 


8K x8 latched, 
full military temp. 


2K x8 latched timer, 
2817A compatible 


2K x8 latched timer, 
2817A w/1M cycle 


endurance 


8K x8 latched, lms write, 
full military temp., 
1M cycle endurance 
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Increases in both industry shipments and employ- 
ment helped fuel a rise in the ElectronicsWeek |ndex in 
the latest week. (Industry shipments and industry em- 
ployment are two of the measurements used to com- 
pile the Index.) 

Shipments of communications equipment, radio and 
television systems, instrumentation equipment, and 
components totaled $14.2 billion in June, up 2.1% 
over May’s figure. Employment in these electronic in- 
dustries rose 1.9% for the month. 
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June 1983 


The recent growth in these two business barome- 
ters, however, has not been evenly distributed. Produc- 
ers of components have seen their sector outpace 
other areas of the electronics industry in both ship- 
ments of equipment and employment. In June, employ- 
ment among manufacturers of electronic components 
was up 2.3%, while shipments jumped 6.6%. In con- 
trast, employment in both the radio and TV equipment 
and the instruments sectors rose in June, although 
shipments of these systems fell during the month. 
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Design in leadership with 





fiber optic components from HP 


Depend on our com- 
mitment to fiber 
optic technology. 
Today, fiber optics is a 
leading technology for 
data transmission be- 
cause it’s faster, more 
reliable, more secure 
and often less expen- 
sive than alternative 
technologies. 

Hewlett-Packard’s 
commitment to fiber 
optic technology began 
ten years ago. Since 
then, we've applied 
these years of exper- 
ience in LED emitters, 
detectors, integrated 
circuits, optical fiber 
and packaging to make 
HP your best choice 
for fiber optic com- 
ponents. 

Our wide range of 
fiber optic components gives you 
performance choices that are reli- 
able, easy-to-use and cost- 
effective. 


METAL HOUSING 






CONNECTOR FERRULE 


100-4m CORE GLASS FIBER 


This cross section of an HP fiber optic transmitter 
shows HP's advanced lensing scheme for optimal 
coupling of light into the fiber. 




















At Hewlett-Packard's Optical Communications Division, engineers use advanced 
research and development equipment to test state-of-the-art fiber optic components. 


Choose from three families of 
products. 

There are currently three families 
of HP fiber optic products: Plastic 
Snap-In Components; Miniature 
Link Components; and High Per- 
formance Modules. The families 
are growing, too. New products 
will offer increasingly faster data 
rates and greater distances. Pack- 
aging developments and improved 
manufacturing techniques will 


-keep costs coming down. 


Start moving your data today 
with HP fiber optics and get the 
added assurance that your designs 
will keep you a leader tomorrow. 
HP's worldwide team of applica- 
tions and sales engineers is ready 
to help you. 


G 


HEWLETT 
PACKARD 





To learn more about 
HP fiber optics, circle 
the reader service 
number below. For 
pricing and delivery 
information, contact 
your local HP Autho- 
rized Components Dis- 
tributor. In the U.S., 
call Hall-Mark, Hamil- 
ton/Avnet, Pioneer 
Standard, Schweber, 
or the Wyle Distribu- 
tion Group. In Canada, 
& call Hamilton/Avnet 


A, 








HP: The right choices 
for moving data today 
and tomorrow. 


Circle 49 on reader service card 
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MORE OUT OF THE TUBE. 








AMD's CRT controller family wrings every 
last drop of performance out of your video screen. 

You get a dazzling, attractive display your 
customers will find irresistible. 


The Am8052. You'll wonder where 
the flicker went. 

Thanks to on-board DMA and triple row buf- 
fers, you get vertical and horizontal split screens, 
with smooth-scrolling windows. All flicker-free. 

You even get double-height and double- 
width characters, superscripts and subscripts. 


The Am8152A /53A. Make your display 

look its sparkling best. 

You get cleaner, crispier characters with the 
100MHz video system controller. And propor- 
tional spacing down to two pixels. 

No other VLSI chip set gives you as much. 

And to top it off, the chips even take over 
many of the functions of the CPU. Like linked 
list manipulation for easier editing. Your CPU 
has better things to do. 


We'll put you as far ahead of the 
competition as we are. 

Controllers. Bipolar and MOS micro- 
processors. Communication circuits: Signal proc- 
essors. Nobody makes as many peripherals for 
as Many microprocessors as AMD. 

And every single chip meets or exceeds the 
International Standard of Quality. 
_If you want the 
most out of your 
tube, put the 
_ squeeze on 
i _. AMD. We'll show 
you ara ways to put the sparkle i in your 
customer's smile. 





Advanced Micro Devices c1 


For more information, contact the sales agent nearest you or write the words “CRT CONTROLLER” 
on your letterhead and mail to Advanced Micro Devices, 
Mail Operations, P.O. Box 4, Westbury-On-Trym, Bristol BS9 3DS, United Kingdom. 


LinCMOS 
High speed, exceptionally low power 
consumption, and multipurpose 
analog and/or digital inputs—new 
LinCMOS™ microprocessor- 
controlled data-acquisition systems 
from Texas Instruments deliver all! 
You can forget about traditional 


performance “tradeoffs.” 

You only have to remember TT. 
And two new LinCMOS families: 
The 28-pin TLC532A family with 
parallel output, and the 20-pin 
TLC540 family with serial output for 
interface to a variety of popular 
microprocessors. 


One-chip 

data-acquisition system 

Both families provide an entire data- 
acquisition system, from analog 
multiplexer to digital data bus, on 
one chip. You treat the IC as a 
simple plug-in component, replacing 


a board of parts. 

Eliminating external components 
also reduces total system costs. And 
the chip itself is less costly than 
many metal-gate CMOS ICs having 
only an A/D converter function. 

One potential application for the 
new LinCMOS peripherals is envi- 
ronmental control. An array of these 
A/D peripherals could sense room 
temperatures throughout a building 
and feed them to a microprocessor 
that instructs the heating/cooling 
system to direct air where it 
is needed. 

Result: Energy bills could be 
“slashed by a*simpléf more cost- 
effective system. 


Moving energy costs down by moving air 
around—that’s how TI’s new LinCMOS A/D 
peripherals could work in a large building. 
These ICs could take multiple readings of 
each room’s temperature for a microprocessor 
that quickly determines where warmer or 
cooler air is needed. 


™ Trademark of Texas Instruments Incorporated 


Photo taken at Plaza of the Americas, Dallas, Texas. 
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control system with TTs new 
microprocessor-controlled A/D ICs. 
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Technology: 


Converter: 


Part types: ADC0808, 0809N 
8.000 mil2 _ 
256 resistors 
511 switches 


Components: 


“Includes six multipurpose inputs. 





1981-85 @ 1983-1990s 


TL520, 521, 522N TLOS32A, 533A 
900 mil2 


9 capacitors 
26 switches 


1,700 mil2 
9 capacitors 
26 switches 


Major speed improvements, more inputs, smaller size—the evolution to LinCMOS products 
from metal-gate technology reflects big performance boosts and operational advantages, 


creating a bright linear future. 





Up to 71,000 samples 

per second 

Dramatic speeds are available—as 
fast as 71,000 samples per second. 
With power requirements as low as 
6.0 mW. 

This allows noise canceling and 
precise control of blower motors or 
heating elements. While virtually 
eliminating bulky power supplies. 


Exceptional stability 

Over a wide temperature range 
Both the TLC532A family and the 
TLC540 family offer excellent tem- 


perature-range-stability-——-tetal. output- 


error is within +0.5 least significant 
bit (LSB) over a wide temperature 
range—from — 40° to/85°C. 
Military versions, also available, 
are stable within +0.5 LSB over a 
— 55° to 125°C temperature range. 


Handle up to 11 inputs 

Each LinCMOS A/D peripheral 
family allows a processor to monitor 
up to 11 analog signals. Six signals 
can be digital, if preferred, allowing 
keyboard or switch-position sensing. 


These devices feature a built-in 
sample-and-hold circuit (software- 
controlled on the TLC540) that 
holds a “snapshot” of the input 
signals to reduce the effects of noise 
and random spikes. 


Immediate availability 

All of these LinCMOS A/D 
peripherals are TTL, MOS, and 
CMOS compatible. And all are 
available now. With performance 
that will change the way you look 
at linear. 

Environmental control is only one 
possibility. These LinCMOS periph- 
erals offer many opportunities in test 
equipment, automotive instrumen- 
tation, industrial controls, robotics, 
toys, home computers, signal 
processing, and other applications. 


For more information on TI’s A/D 
converters, op amps, and the 
LinCMOS process that creates them, 
call your authorized TI distributor or 
nearest TI sales office. Or write 
Texas Instruments Incorporated, 
Dept. SLAQ43EC, P.O. Box 809066, 
Dallas, Texas 75380-9066. 


TI is first with silicon- 

gate CMOS for linear. 
The key to a successful combination 
of CMOS and bipolar capabilities: 
Phosphorus doping of the silicon 
gates that effectively halts and binds 
sodium ions—the main cause of 
threshold voltage shifts in MOS- 
based technologies. 

For enhanced carrier mobility, 
NMOS transistors are placed in a 
p-type substrate and the PMOS 
transistors in an n-well. This 
increases carrier mobility of the 
NMOS transistors to about 3.7 times 
that of the PMOS transistors, 
enhancing speed. 

The LinCMOS process also pro- 
vides a gate-to-drain capacitance 
about one-seventh that of metal-gate 
CMOS. This performance stems 
from gate formation, which is accom- 
plished in the same step that forms 
the transistor source and drain. The 
source, gate, and drain are all self- 
aligned, boosting speed and enhanc- 
ing the bandwidth even further. 

And the final result: A built-in 
speed advantage that greatly 
enhances AC performance and 
makes possible the 20X speed im- 
provement of the TLC532A 
over its pin-compatible metal-gate 


TL532 predecessor. 


Capacitors N-channel device 
Polysilicon 2 
Polysilicon 1 


P-channel device 


Polysilicon 1 


Phosphorus channel sto 








TEXAS 


INSTRUMENTS 


Creating useful products 
and services for you. 
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Washington Insight : 


GEN. ABE’S APPROACH 


TO SPACE DEFENSE 





he man deserves a medal,” says one indus- 
try executive of Lt. Gen. James A. Abra- 
hamson, whose title since April has been direc- 
tor of the Strategic Defense Initiative Organi- 
zation, the new military effort nicknamed “‘the 
Star-Wars Initiative’? when President Reagan 
advanced the proposal in March 1983. He de- 
serves a medal not for the challenge of his new 
assignment, the executive explains, but “just 
for taking the job in the first place..” 
General Abe, as his colleagues refer to him, 
a 51-year-old engineer with a disarming man- 
ner, clearly doesn’t see his SDIO job that way. 
An aeronautical engineer and Massachusetts 
Institute of Technology grad, he has taken on 
tough jobs before, winning his first manage- 
ment medal as director of the successful pro- 
ject to build the Air Force F-16 combat fight- 
er, which was delivered on time and as close 
to projected cost as any modern weapon. Be- 
fore taking on his job at SDIO—where he 
reports directly to the Secretary of Defense— 
Abrahamson was on loan to the National 
Aeronautics and Space Administration, where 
he oversaw development of the Space Shuttle. 
As SDIO chief, the general is moving quick- 
ly. The first request for proposals ‘to define 
the overall planning and architecture needed 
for a strategic defense system’? was announced 
in mid-July, with documents available to pro- 
spective contractors by the end of August. 
How many study contracts does Abrahamson 
plan to award? ‘“‘On the order of 10 to 12,” he 
said after a three-day session for industry on 
the policy and technology aspects of SDI. The 
closed meetings dealt with directed-energy 
weapons, including lasers and kinetic energy 
weapons; optics; and surveillance, acquisition, 
tracking, and kill assessments. 
As for money, Abrahamson says he expects 
to get Congress to appropriate “a substantial 
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chunk” of the $1.77 billion sought in the fiscal 
1985 Reagan budget. Congressional budget ac- 
tion is not yet complete—and may not be be- 
fore the election—but Abrahamson’s chunk 


- looks like it will be around $1.37 billion, more 


than three quarters of the requested funds. 

With concern growing about federal budget 
deficits running in the $200-billion range, 
Abrahamson’s SDIO would seem to be a 
prime political target, leading to considerable 
misery for him. It’s open to question whether 
Abrahamson deserves credit for the fact that 
the Reagan SDI program has not yet become 
a hot political topic in an election year. 

Certainly, some of General Abe’s intentions 
are appealing: his determination to bring down 
the costs of military subsystems like telemetry 
and data processing sounds good, but domestic 
industry and its foreign competition have been 
bringing down those costs without military 
support. More appealing is his determination 
to hold his organization’s staff to no more 
than 80 people, with emphasis on centralized 
planning but decentralized execution by con- 
tractors, with minimum reporting. 


Ww" worries congressional budget-watch- 
ers about General Abe, though, is his phi- 
losophy on accelerated procurement, an idea 
he says the SDI managers are experimenting 
with. In Abrahamson’s view, “speed is a mat- 
ter of efficiency” in developing new programs 
with new technologies. 

“The only way to do it cheaper is to do it 
faster,” he contends. The approach is trouble- 
some for some military and congressional 
money managers, who have seen too many 
weapons programs proceed with concurrent 
development and production with both the 
taxpayer and the military user losers on the 
basis of performance. —Ray Connolly 


ElectronicsWeek/ August 20, 1984 





A clear display 
of superior performance. 





Introducing the Fluke 
8840A Digital Multimeter 


One look tells you it’s different. 

From its exclusive vacuum fluorescent 
display that’s easier to read. To a simplified 
new design that’s easy to use. 

But look again. 

Because inside are more features for 
less money than any other 5'-digit DMM 
in its class. | 

Including superior dc accuracy that 
the competition can’t touch— 50 ppm for 
1 year; 20 ppm for 24 hours. 

There's closed-case calibration. And two 
self-test levels are built in to ensure accuracy 


*U.S. List Price 


and ease of service. 

The 8840A comes standard with de 
volts, 2- and 4-wire ohms, current and 
sensed front/rear input switching. 

It has fast autoranging and multiple read- 
ing rates. Plus you can add two inexpensive 
options: IEEE-488 and true rms ac. 

You can’t see them, but the 8840A 
is filled with new Fluke manufactured ICs 
and devices for even greater accuracy and 
reliability. 

But there is one thing you can see that 
automatically makes the new Fluke 8840A 
today’s best buy in a bench or rack-mounted 
DMM. 


Its win 099, 


To see the new 8840A for yourself, con- 
tact your local Fluke Sales Representative, 
or contact us at the addresses below 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


Fluke 8840A 


Volts, Ohms, Amps « 
0.002% basic de accurac 
0.16% basic ac accurac 

2%, 20, or 100 readings/sec 
$150* true rms ac option 


JESS ACE cr 
$150* IEEE-488 interface option 


aa 
IN THE U.S, AND NON- 
EUROPEAN COUNTRIES. IN EUROPE: 


John Fluke Mfg. Co., Inc. 
PO. C9090, M/S 250C 

Everett, WA 98206 

(206) 356-5400, Tlx: 152662 


Fluke (Holland) B.V. 
PO. Box 5053, 5004 EB 
Tilburg, The Netherlands 
(013) 673973, Tlx: 52237 


RmLUKE 





® 
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From the industry’ first 


choice come the industry's 








Versatile Centigrid® 


We designed the original TO-5 
relay over 20 years ago. But that 
was just the beginning. Since those 
first days, we nudged it into father- 
ing a family of adaptations and 
extensions along the way. 

In the process we also 
pioneered many innovative tech- | 
niques for production, for manu- 
facturing, and for quality control 
to ensure a reliability level so con- 
sistently high it would be taken for 
granted. 


Of course, for us it never was. 


Soon, TO-5 relays were avail- 
able in latching versions, in single, 


Circle 56 on reader service card 


Bistable Maglatch 





The Original 
TO-5 Relay 








Low-Cost Centigrid® 


double and 4-pole styles, and in 
hybrid versions with internal diode 
and transistor drive. All with excel- 
lent RF switching characteristics. 

Today, there’s a version for just 
about any application—general pur- 
pose and sensitive, commercial, and 
military (qualified to “L,” “M” and 
“P” levels of MIL-R-39016). 

Our family boasts the Centi- 
grid® possibly the most advanced 
hermetically sealed armature relay 
available today. The Maglatch, a 
relay with memory and low power 
requirements. And lots of brothers 
and sisters to handle applications 
like high temperature, high shock, 





CMOS Driven Centigrid® 


irst choices. 


Sensitive Centigrid® 


and high vibration designs for crit- 
ical, hi-rel applications. We even 
have versions that can be driven 
directly from CMOS and TTL 
(qualified to ““L” and “M” levels 
of MIL-R-28776). 

If you’d like complete techni- 
cal information on our TO-5 
relay and all its offspring, or some 
applications help, or just a little 
history, drop a note or give us a 
call. 

Like proud parents, we love 
to talk about the family. 


“TELEDYNE RELAYS 


Innovations In Switching Technology 


12525 Daphne Ave., Hawthorne, California 90250 @ (213) 777-0077 
U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, England TW5 9QQ ¢@ 01-897-2501 
European Hatrs.: Abraham Lincoln Strasse, 38-42 ¢ 6200 Wiesbaden, W. Germany 06121-7680 
Japan Sales Office: Nihon, Seimei Akasaka Building ¢ 8-1-19 Akasaka, Minato-Ku, Tokyo, 107 Japan (03) 403-8140 
France Sales Office: 85-87 Rue Anatole-France # 92300 Levallois-Perret, France # 758-71-60 












Washington, D.C. 
t a time when the U.S. telecom- 
munications industry is in the 

throes of a major structural and 
technological upheaval, it strikes 
John J. McDonnell Jr. as odd that 
the Electronic Industries Associa- 
tion’s telecommunications group 
hasn’t appreciably changed in 15 
years. Thus, four months after as- 
suming the post of telecom group 
vice president, he reports that he has 
won his members’ support for a reor- 
ganization plan designed to give 
them “much more political clout 
within EIA and on Capitol Hill.” 

This September, the telecom group 
will formally become the Informa- 
tion and Telecommunications Tech- 
nologies Group, divided into four 
equipment sectors: customer-pre- 
mises, network, mobile-radio, and fi- 
ber-optic equipment. Previously, 
there was no divisional structure, 
notes McDonnell. The members were 
all lumped in the telephone equip- 
ment category. “They could never 
agree upon an agenda, and, frankly, 
the entire process was becoming un- 
wieldy,” he says. 

Furthermore, the old structure did 
not allow for recruiting new mem- 
bers. “When I testify on the Hill, I 
feel somewhat shamed that I am 
only speaking for 70 companies,” he 
comments. Hence, under each of the 
new sectors, McDonnell has created 
separate technology sections with an 
eye to luring recent start-ups. The 
network sector, for example, includes 
local-net and packet-data-switching 
sections. 

Restructuring the EIA’s telecom- 
munications shop was necessary not 
only to increase. membership, but 
also to prepare for future industry 
activities, the 46-year-old EE ex- 
plains. “Six years ago I joined Tym- 
net Inc. to be a pioneer in the devel- 
opment of a new technology,” he re- 
calls. At the Vienna, Va., company, 
McDonnell rose from manager of 
Eastern regional sales to vice presi- 


ElectronicsWeek/ August 20, 1984 


EIA’S McDONNELL REVAMPS 
TELECOMMUNICATIONS GROUP 














dent of the firm’s worldwide 
operations. 

In the EIA, McDonnell says he 
again saw the chance to be there 
“when the next technology wave hits 
the beach.” One of the first tasks of 
the local net section will be to get to 
work on standards and take the lead 
from the Institute of Electrical and 
Electronics Engineers, which has al- 
ready endorsed both the token-ring 
architecture and Ethernet. He also 
plans to push the network division to 
pick one of two standard interfaces 
for computers and private branch ex- 
changes: DMI, proposed by AT&T 
Co., or CPI, developed by a team 
from Digital Equipment Corp. and 
Northern Telecom Inc. 

What really excites McDonnell 
about these standards is that they are 
all leading to the same place: inte- 
grated-service digital networks. “As 
with packet-switched networks, the 





Challenge. John J. McDonnell Jr. sees a 
mission in developing telecom compatibility. 


U.S. 1s going to be blessed with mul- 
tiple ISDNs,” he predicts. Making 
them compatible is one mission he 
awaits eagerly. —Karen Berney 


CORWIN OF AT&T REACHES OUT 


AND KEEPS OLYMPICS IN TOUCH 


Los Angeles 
| ae with the meticulous plan- 
ning that launched AT&T Tech- 
nologies’ bellwether Electronic Mes- 
saging System (EMS), which tied to- 
gether the Games of the XXIII 
Olympiad at Los Angeles this sum- 
mer, there were still some big sur- 
prises in store for the telecommuni- 
cations sponsor. “The traffic was far 
and away more intense—maybe four 
times heavier—than we planned for,” 
explains Walter Corwin. As supervi- 
sor of EMS _ Development for 
AT&T’s_ Bell Laboratories, the 
young-looking engineer, not yet 40, 
shepherded the one-of-a-kind system 
from its inception in January 1982. 
On some days during the games, 
EMS handled nearly 200,000 trans- 
actions. Accredited users sending 
messages throughout the system ac- 
counted for two thirds of the total; 





the remainder were requests for re- 
sults and information concerning the 
Games. 

The estimated total transactions 
for the entire 2-week Olympiad peri- 
od were near three million, AT&T 
Officials say. This does not include 
the voice traffic, which logged an ad- 
ditional 300,000 calls a day. As the 
message totals show, Corwin’s sys- 
tem became a mainstay for officials, 
journalists, and athletes throughout 
the 17 games sites, which sprawled 
over a 200-mile area [Electronics- 
Week, Aug. 6, 1984, p. 17]. 

Corwin gives credit for supporting 
these demands to the 14 3B20S 
AT&T minicomputers linked in a 
distributed interprocessing arrange- 
ment with the Unix System V oper- 
ating system. “It’s the first network- 
ing of CPUs on an interprocessing 
basis we know of,” he says. The data 
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the Olympics as a test for general consumer use. 


base that Corwin’s AT&T team had 
ready for EMS was adequate for 
even the higher level of traffic, with 
each of the computers provided with 
12 megabytes of random-access 
memory and three additional 300- 
Mb disk drives. 

The Olympiad experience was 
valuable to the Bell Labs engineer, 
who sees the Games as an ideal real- 
world market test for terminals and 
| other equipment that must be made 
readily accessible to those who aren’t 
computer literate. In fact, AT&T re- 
searchers were right there, hard at 
work digging out user reactions. This 
data is now being assembled and an- 






Pforzheim, West Germany 

t a time when many European 

entertainment electronics pro- 
ducers are plagued by nearly saturat- 
ed markets, stiff Far Eastern compe- 
tition, and tight-fisted consumers, it 
is refreshing to hear from a company 
that’s not posting losses. Such is the 
case with the ITT Corp.’s Consumer 
Electronics Group, the European au- 
dio and video electronics arm. 

For the past three years, the group 
has operated in the black. Sales dur- 
ing the first half of this year are far 
above the average for West Germa- 
ny’s entertainment electronics sector 
as a whole. The man behind it all is 
Ludwig Orth, vice president of ITT 
Europe and head of the group, which 
employs 5,000 people. He has a four- 
pronged company strategy: getting 
innovative products to market fast, 
stressing automated production, em- 
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Orth uses novel four-pronged approach 
to keep ITT on a profit-making course 


alyzed as the ba- 
sis for the com- 
munication _gi- 
ant’s next moves 
with the EMS. 

Corwin, who 
had recently per- 
formed a similar 
task for Disney 
World’s — Epcot 
Center, in Orlan- 
do, Fla., has de- 
veloped a_ spe- 
cialty in building 
the EMS equip- 

: ment. The 1966 
graduate of Brooklyn Polytechnic In- 
stitute obviously enjoys the challenge 
of tailoring telecommunications for 
the novice public user, something, he 
claims, that Bell has always done 
well. As do most of the company’s 
officials, he believes that parts of the 
Olympics EMS. will soon be 
commercialized. 

Despite being in the middle of 
Olympic action during the games, 
Corwin found little time to watch 
events. ‘I saw only one thing, a soc- 
cer match between Italy and Egypt, 
and that was because tickets hap- 
pened to be available at the right 
time.” —Larry Waller 


phasizing exports of subassemblies, 
and granting retailers enticing 
inducements. 

With it, the 51-year-old executive 
is confident he can keep the group 
on a steady course, maintaining the 
sales increase through the end of 
1984 and beyond. “Even under 
worst-case market conditions, we 
should succeed in scoring an above- 
average gain,” he says. 

Orth, who holds a Ph.D. in indus- 
trial economics from the University 
of Frankfurt, started his sales career 
at Siemens AG in 1953. He has held 
top management positions at AEG- 
Telefunken and headed that compa- 
ny’s office equipment subsidiary, 
Olympia Werke AG. He joined ITT 
Europe in 1980 and two years later 
rose to his present position. 

The advantage of being early with 
advanced products is exemplified by 


ITT’s being the world’s first compa- 
ny to come out with digital color 
television sets last year [Electronics- 
Week, Aug. 13, 1984, p. 49]. It has 
been a profitable pioneering. Since 
the beginning of this year, ITT has 
produced more than 40,000 digital 
sets. “Next year’s target is 150,000 
units,’ Orth says. 

Helping to keep costs down and 
thus sharpen the group’s competitive 
edge are what ITT believes to be Eu- 
rope’s most highly automated pro- 
duction facilities, in Bochum. The 
plant employs “automation equip- 
ment not to be found in any other 
color TV plant around the world,” 
Orth maintains. 

Like many other German TV set 
makers, ITT is a heavy exporter. But 
Orth has found a way to expand 
markets by pushing exports of com- 
ponents and subassemblies for assem- 
bly in “countries to where the export 
of finished sets is not possible be- 
cause of monetary or import regula- 
tions,” he says. | 

The final strategy in building sales 
is dealer incentives. ‘Since innova- 
tive products can be marketed only 
in close cooperation with competent 
retailers, the distribution policy must 
be continuously updated,” he says. 

He is trying a new method that 
breaks with convention by no longer 
rewarding retailers solely on the ba- 
sis of their sales volume. To do so, 
Orth believes, might result in overly 
aggressive pricing tactics. Instead, 
ITT dealers are also rewarded, with 
favorable wholesale buying condi- 
tions, based on how well they pre- 
sent ITT wares, provide service, and 
give customers advice. —-John Gosch 





Inventive. Ludwig Orth has kept profits high 
for ITT’s Consumer Electronics Group. 
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STC’S ACQUISITION OF ICL | 


TO MELD TELECOM, COMPUTERS 





London 

f big is beautiful, then the combi- 

nation of Standard Telephones & 
Cables plc. and International Com- 
puters Limited plc is indeed very at- 
tractive. The proposed merger be- 
tween STC, the British telecommuni- 
cations equipment maker, and ICL, 
the UK’s only significant mainframe 
computer maker, would create an en- 
tity with a joint turnover of around 
$2.6 billion. This would make it the 
largest exclusively electronics group 
in the UK and the third largest in 
Europe, though a distant third be- 
hind West Germany’s Siemens AG 
and the Dutch Philips, industry 
watchers note. 

The combined group would create 
a world-class organization well posi- 
tioned to exploit the converging 
worlds of computers and computing, 
believes Sir Kenneth Corfield, the 
STC chairman and the mastermind 
behind the bid. Its products would 
range from personal computers to 
large mainframes; from. memory 
chips and custom very large-scale in- 
tegrated circuits to digital private 
automated branch exchanges; and 
from radio communications gear to 
fiber-optic links. 

No guarantee. Size, though impor- 
tant, is no guarantee of success, as 
both Philips and Siemens, struggling 
with a rising wave of U.S. and Japa- 
nese imports, have found out. ‘““What 
matters is not so much the size of a 
firm but its expertise in specific 
fields. That’s the deciding factor in 
most cooperative deals,” says a Ger- 
man industry observer. ‘Smaller 
firms often succeed in the market 
faster than do large companies.” 

In launching his bid for Britain’s 
flagship computer maker, Corfield 
was in no doubt as to the logic of the 
combine and the skills that each 
would bring to it. Users, he says, 


now want to hook together data pro- 


cessing systems so they can commu- 
nicate over data networks, through 
cable, local networks, and digital ex- 
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changes. So success will increasingly 
go to those manufacturers that can 
provide telecommunications and data 


processing skills from a_ single 
source. 
Already committed. Ironically, 


ICL, under the hard-driving direc- 
tion of chief executive Rob Wilmot, 
was probably the first vendor to 
commit its entire product strategy to 
this philosophy. He was brought in 
three years ago from Texas Instru- 
ments’ UK subsidiary, where he was 
managing director, to rescue the 
shipwrecked computer maker. 

Wilmot slashed away at overhead 
and set about developing a 
networked product strategy. He also 
began to put into place a series of 
alliances with such firms as Fujitsu 
Ltd., Tokyo, concerning semiconduc- 
tors and IBM-compatible main- 
frames, Mitel Corp., Kanata, Ont., 
Canada, on digital PBXs, and most 
recently with AT&T Co. on value- 
added networks. 

At the same time, STC was 
changing from a tightly controlled 
subsidiary of ITT Corp. into an 
independent UK company. Dur- 
ing the late 1970s, ITT—in re- 
sponse to nationalist pressures— 


sold off chunks of its European sub- 
sidiaries, and by 1981 STC had 
gained its independence. There are 
still close ties; ITT owns 35% of 
STC, has three executives on its 
board, and has a _technology-ex- 
change agreement that gives STC ac- 
cess to ITT products. 

“They have demonstrated the 
ability to get out from underneath 
the ITT shell,” says William Dixon 
of Scott Goff Layton and Co., a 
London brokerage house. “They 
have a good relationship with British 
Telecom, even though they lost the 
System X public digital exchange 
business; they do extremely well in 
undersea cables; and they have 


shown flair in getting into new 
markets.” 

On gaining independence from 
ITT, Corfield immediately began a 
thorough overhaul of STC’s manage- 
ment structure and embarked on an 
acquisition program. 









Ambitious plans. Sir Ken- 
neth Corfield (top right), the 
chairman of STC, is deter- 
mined to create a world- 
class information-process- 
ing organization by melding 
the telecommunications 
expertise of his company 
with the data-processing 
skills of mainframe maker 
ICL, headed by its manag- 
ing director, Rob Wilmot. 
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The ICL takeover would roughly 
double STC’s business and give it ac- 
cess to ICL’s broad customer base 
and sales force. The two groups 
would also find synergy in advanced 
software and in VLSI design. To- 
gether they would have the critical 
mass to bolster STC’s Harlow, Essex, 
research center, at one time the larg- 
est lab in the research operation of 
ITT Corp. “I have never seen any- 
thing dovetail so well in my life,” 
says Corfield. : 

One-sided need. Analysts such as 
Michael Bean of Henderson-Cros- 
thwaite and Neil Barton of the Man- 
chester brokerage firm, Henry Cooke 
Lumsden, agree on the logic of con- 
vergence but question whether STC 
offers the best match. “STC needs 
ICL, but does ICL need STC?” asks 
Bean. | 

Barton, a one-time financial con- 
troller with ICL’s mainframe divi- 


sion, says the deal is good for STC 


financially and technically. ICL has 
a clean balance sheet, a revamped 
product line in the works, and can 
offer a broadly based sales operation, 
whereas STC’s is matched to serve a 
single monoploy’ user, British 
Telecom. 

Dixon, who is in favor of the deal, 
stresses STC’s excellent management 
reputation and the financial security 
that would result from the merger. 
STC’s contract with British Telecom, 
to supply TXE4 semi-electronic ex- 


changes until the System X digital | 


exchange can be phased in, will pro- 
vide the funds for new business de- 
velopments. He also stresses the dif- 
ferent skills the two bring to the 
marriage. 

From ICL’s angle, the merger may 
jeopardize its line-up of licensing and 
technology agreements. The most 
contentious is Corfield’s plan to re- 
place the digital switch made by Mi- 
tel with a product derived from 
ITT’s System 12 family of digital ex- 
changes. Still, as one analyst ob- 
serves, the Mitel switch is an actual 
product, whereas the System 12 
switch is still very much in the dis- 
cussion stages. 

But there is one flaw in the match 
that all are agreed on. Neither com- 
pany has a strong marketing pres- 
ence in the U.S. If Corfield pulls off 
this merger, that is one problem he 
will have to address quickly, observ- 
ers agree. —Kevin Smith 
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New marketing challenges confront IBM 


as it faces a changing low-end market 


Armonk, N.Y. 
Ww: microcomputers becoming 
increasingly commodity-like, 
IBM Corp. faces new marketing 
challenges as it continues to lead the 
vendor pack. The firm, which has 
emerged as the prime seller of micro- 
computers, will have no choice but 
to cut marketing expenses and de- 
pend more on independent dealers to 
sell certain products, industry ana- 
lysts argue. These observers, who say 
IBM has caused another problem for 
itself by overproducing PCs, also ex- 
pect many changes in IBM’s distri- 
bution methods and rapid growth in 
its National Distribution Division. 

IBM is expected to sell over 1.7 
million Personal Computers next 
year, according to Peter Wright of 
the Gartner Group, Stamford, Conn. 
Wright says 70% of them will be 
sold through dealers, with IBM’s 
National Accounts, National Mar- 
keting, and National Distribution di- 
visions each marketing about 10%. 

Before IBM launched the PC, very 
few products reached customers un- 
touched by salesmen. “But now 
[IBM] can’t afford to spend 20% of 
the PC’s price on marketing,” says 
one industry analyst, who requested 
anonymity. 

IBM believes the Montvale, N.J., 
NDD, which deals in small and in- 
termediate systems, will achieve the 
fastest growth rate in the corporation 





New look. The success of IBM Corp.’s line of Personal Com- 
puters has caused the firm to reevaluate the way the system is 


marketed and distributed. 





this year. NDD is now responsible 
for about 10% of IBM’s revenue; 
this will jump to about 15% to 20% 
by 1989, claims the analyst. 

IBM plans to have about 4,000 
employees working in NDD by 1985, 
most of whom will be transferred 
from NMD, says Gerard Guyod, 
president of MV Publishing Inc., 
Newport Beach, Calif. Spokesman 
Thomas Mattia confirms that IBM is 
beefing up NDD’s staff, but would 
not give the number of employees. 

Formed last November, NDD 
comprises the Supplies Division, the 
Distribution Channels unit, and the 
Retail Marketing unit. “IBM tried 
many alternatives to find the right 
means of marketing [low-end prod- 
ucts]. They admit they didn’t know 
much about alternate distribution be- 
cause they hadn’t done it,” says the 
unnamed analyst. 

Michael Geran, an analyst with 
E.F. Hutton & Co., expects NDD to 
expand faster than IBM’s National 
Accounts Division over the next five 
years. “Over the long term, IBM will 
have less trouble getting into low-end 
products profitably,” he says. 

The Distribution Channels unit, 
which markets to value-added retail- 
ers and dealers, was originally set up 
as an Independent Business unit. 
“IBM is a centrally run company 
that needs great coordination. It real- 
ized a separate unit wouldn’t make 
sense,” says one 
source. Mattia says the 
unit was started sim- 
ply to investigate new 
business opportunities. 
IBM now has over 
14,000 authorized PC 
dealers and more than 
1,100 value-added re- 
tailers. “I think you'll 
see a broadening of 
distribution chan- 
nels—not necessarily 
under the IBM name,” 
he says, adding that 
IBM is acting to stan- 
dardize systems, mak- 
ing purchasing deci- 
sions and _ operation 
easier for consumers. 

—Steve Haggerty 
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Innovative circuit designs and improved processing techniques enhance performance 
of monolithic a-d and d-a converters for improved signal processing 1 by Ashok Bindra 


he continuously advancing field of signal processing 

is demanding more complex, faster, higher-resolu- 
tion data converters, which perform the interfacing func- 
tion between the analog and digital worlds. This chal- 
lenge is being met by rapidly evolving semiconductor 
technology, resulting in monolithic high-performance 
data converters with high cut-off frequencies and high 
speed and resolution. 

This trend toward single-chip analog-to-digital and 
digital-to-analog converters, however, doesn’t mean the 
end of hybrid and modular converters. Designers are 
using newer complementary-MOS integrated circuits, for 
their dense logic, and bipolar ICs, for their precision and 
speed, to put monolithic converters in hybrid and modu- 
lar packages, thus combining the precision and accuracy 
of analog circuits with the complexity of digital logic. 
Further, converter ICs provide the benefits of integra- 
tion: decreased cost of converting 
data, yet finer resolution and higher 
speed. Such chips extend the flexibili- 
ty and low noise of digital techniques 
to a broad range of applications. 

Improvements in processing tech- 
nology and circuit design are advanc- 
ing the state of the art in data con- 
version ICs. High-speed and 
high-resolution converters are emerg- 
ing in monolithic form to offer a 
number of advantages, including low- 
er cost and additional features. Two 
examples are the AD7534 and 
AD569 from Analog Devices Inc., in 
Norwood, Mass. The AD7534 is a 
14-bit multiplying d-a converter 
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1. Merged process. The monolithic 16-bit d- 
a converter AD569 is based on Analog De- 
vices’ bi-MOS process, which combines low- 
power CMOS logic and high-speed precision 
bipolar linear circuitry on chip. The AD569’s 
voltage-segmented architecture ensures 16- 
bit monotonicity without trimming. 
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manufactured in linear-compatible CMOS, which permits 
the design of small-geometry devices using a self-aligned 
polysilicon gate process. This improves switching speeds 
because of lower device capacitance and offers greater 
chip density. 


Excellent linearity 


In addition, the converter also overcomes the leakage 
current across the resistor-ladder switches in the off state 
associated with a CMOS d-a converter. By designing a 
bias circuit into the converter, the AD7534’s leakage 
current can be reduced to provide monotonic behavior 
over the specified operating temperature range. Excellent 
linearity is achieved with the use of thin-film resistors 
and laser trimming, and microprocessor compatibility is 
an added feature. 

Although many look upon CMOS as the technology of 
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a single 17,300-mil? chip. 


the future, it has power and speed limitations when used 
in linear circuits. A bipolar process, on the other hand, 


doesn’t lend itself to linear very large-scale ICs because 


of its high power dissipation. Therefore, Analog Devices 


decided to combine the best features of bipolar and 


CMOS on a single substrate. According to Doug Grant, 
the company’s new products marketing manager for con- 
verters, this bi-MOS process is going to be the answer for 
future-generation data converters, which will experience 
increasingly rigorous demands on their analog and digital 
performances. 

For the dense logic associated with high resolution, the 
bi-MOS process takes advantage of low-power CMOS 
switches, while the bipolar process provides the high 
speed and precision needed in linear circuits on the same 
chip. Using this combined process is the AD569, a 
monolithic 16-bit d-a converter (Fig. 1). 

Another trend, pushed more by the demands of the 
customers than by technology, is to add functionality to 
the converter, thereby reducing the user’s design cost. 
This is apparent in 12-bit d-a converters. Analog Devices 
and Burr-Brown Corp., Tucson, Ariz., have recently in- 
troduced complete monolithic 12-bit d-a converters, the 
AD667 and DAC811, respectively. Both are self-con- 
tained d-a converters that include double-buffered input 
latches for microprocessor interfaces, a reference, and an 
output operational amplifier. Three 4-bit input latches 
permit interfacing to 4-, 8-, 12-, or 16-bit buses and to 
handle right- or left-justified data. Double buffering 
prevents analog outputs due to temporary intermediate 
digital inputs when loading from a 4- or 8-bit bus and 
allows multiple d-a converters to be asynchronously load- 
ed and simultaneously updated. 

Both converters are guaranteed monotonic over their 
respective temperature ranges—the commercial spans 0° 
to 70°C and military covers —55° to +125°C—and have 
similar gain-drift and settling-time specifications. Fast 
settling time and high accuracy of +¥ least significant 
bit over the full operating temperature range are 
achieved with laser-trimmed resistor networks. The set- 
tling time of the AD667 can be improved to 2 ps by 
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2. Compressed. Burr-Brown’s DAC703 is a 16-bit monolithic d-a converter that settles 
inless than 4 ws to within 0.003% of its final value. It uses a 20-V bipolar process to fit on 


using an external 20-pF compensation ca- 
pacitor across the feedback resistor. The 
DAC811 gets its stability through the use 
of thin-film nichrome resistors. Tempera- 
ture coefficients of 10 to 15 ppm/°C with 
less than 1 ppm/C tracking is accom- 
plished by employing automated layout 
projection printing and _ electron-beam 
fabrication. 

One feature of the Burr-Brown convert- 
er design that has significant implications 
for lower cost is the use of a 20-V process, 
as opposed to the more conventional 40-V 
process used in many analog circuits. It 
has smaller npn and pnp transistors, which 
help reduce the die size. Suitable to this 
process are thin-film nichrome resistors, 
which are laser-trimmed at the wafer level. 
Nichrome resistors provide a low tempera- 
ture coefficient of resistance and excellent 
long-term stability, which are necessary in- 
gredients of a precision converter. The 
company’s 16-bit monolithic d-a converter DAC703 (Fig. 
2) uses this process to fit on a single 17,300-mil’ chip. 

To supply a complete high-speed 12-bit d-a converter 
that surpasses the performance of the industry standard 
AD565, Raytheon Co.’s Semiconductor Division, Moun- 
tain View, Calif., developed the DAC4565. Based on a 
linear bipolar process, this high-speed monolithic IC 
gains its high performance and flexibility from a unique 
design and layout, a thin-film resistor process, and inter- 
active computer-controlled laser trimming. High speed 
and accuracy coupled with inherent high output imped- 
ance make the DAC4565 ideal for high-speed display 
drivers and control systems and for a-d converters when 
used with the RC4805 high-speed latching comparator. 
The device settles to 44 LSB in 200 ns and features -%4- 
LSB maximum nonlinearity. 


Bipolar process is the key 


Another manufacturer in the high-speed arena is TRW 
Inc., LSI Products Division, La Jolla, Calif. Its 8-bit 
TDC1018 d-a converter is capable of driving a 75-2 load 
at a 125-MHz update rate. To achieve this speed, TRW 
uses a l-uwm bipolar process. A 4-bit version of this, 
dubbed the TDC1034, will be available in the fourth 
quarter of this year. 

Motorola Semiconductor Products Inc., Phoenix, 
Ariz., and National Semiconductor Corp., Santa Clara, 
Calif., are also major contributors to the high-speed, 
high-resolution data conversion field. By incorporating 
12 precision, high-speed bipolar current steering switch- 
es, a control amplifier, thin-film resistor network, and 
buried zener voltage, National’s DAC1265 provides a 12- 
bit bipolar d-a converter that settles to less than 4% LSB 
in 200 ns, guarantees 12-bit monotonicity over tempera- 
ture, and has on-chip voltage reference. A 12-bit version 
that makes use of an external voltage reference is 
DAC1266. To produce high-volume low-cost converters, 
National has adopted 5-in. wafers in its production line. 
Motorola, which is utilizing bipolar technology to make 
converters ideal for cathode ray tube displays, precision 
instruments, and data acquisitions and robotics systems, 
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3. Flash. The new addition to the TRW LSI 
Products’ family of flash analog-to-digital 
converters is the TDC1048. This 20-mega- 
samples-per-second full-parallel converter is 
able to convert an analog signal with frequen- 
cy components of up to 7 MHz into 8-bit 
digital words. 


is also in this race. Soon to join Mo- 
torola’s 12-bit d-a converter family 
will be the MC3412/3512. Active la- 
ser trimming of thin-film ladder net- 
work, reference, span, bipolar offset, 
and bandgap resistors at wafer level 
enable the chip to provide high accu- 
racy and linearity of better than 1% 
LSB. A typical fast settling time of 
200 ns is the result of an innovative 
bit-switching scheme. 

Low leakage, compared with the 
metal-gate CMOS process, and 4- 
LSB accuracy are features of the 10- 
bit (PM7533) and 12-bit (PM7541) 
d-a converters from Precision Monolithics Inc. of Santa 
Clara, Calif. The company attributes these features to its 
silicon-gate oxide-isolated CMOS process. ; 

Though some firms are seeking improved processes to 
enhance the converter performance, others are refining 
circuit design techniques to improve their products. Mi- 
cro Power Systems Inc., Santa Clara, and Harris Corp., 
Melbourne, Fla., for example, are taking advantage of a 
design trick called segmentation to guarantee monotoni- 
city without trimming. In the traditional ladder network 
approach, the resistors in the most-significant-bit section 
must match and track to a tightness greater than the 
converter’s differential linearity to ensure the chip’s mon- 
otonicity. In the segmentation approach, however, the 
converter’s MSB current contributors are divided into n 
sections, thereby reducing each resistor’s influence on the 
output. As a result, the matching requirements are low- 
ered by a factor of 1/n. Embodying this approach are 
Micro Power Systems’ MP7614 and MP7616, which are 
CMOS-multiplying d-a converters featuring 14- and 16- 
bit resolution, respectively. The MP7614 guarantees 12- 
bit monotonicity over commercial, industrial, or military 
temperature ranges, and the MP7616 guarantees 13-bit 
monotonicity. Harris’s 16-bit d-a converter, the HI- 
DAC16, also uses a segmentation technique to ensure 
monotonicity. This circuit technique is also implemented 
in Analog Devices’ AD569 to make a monotonic 16-bit 
d-a converter. | ; 

Harris’s dielectric isolation process coupled with its 
output amplifier circuitry have come together in a new 
monolithic, voltage-output 12-bit d-a converter. The HI- 
5690V is more than twice as fast as the industry standard 
DAC80. The process reduces internal parasitics to pro- 
vide fast switching time and minimum glitch. 

Britain’s Plessey Semiconductors, in Swindon, is tap- 
ping an innovative circuit design, in conjunction with a 
high-speed digital process, to achieve desired accuracy 
and monotonicity without postprocess trimming [FElec- 
tronics, June 14, 1984, p. 144]. Unlike most d-a convert- 
ers, Plessey’s SP9770B 10-bit d-a converter does not use 
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an R-2R ladder network. Instead, it has an array of 
transistor-resistor current sources connected with appro- 
priate weightings for speed, accuracy, and a low-glitch | 
output. The chip can convert a digital signal into an 
analog voltage at a rate of about 75 megabits/s and settle 
in 12 ns. 

By far the most popular a-d conversion technique in 
general use for moderate to high-speed applications is the 
successive-approximation type. Here, CMOS technology 
is steadily encroaching on territory that only a few years 
ago was ruled by bipolar. Low power consumption and 
dense logic make CMOS a popular choice. 


Choice of configurations 


For example, National Semiconductor has developed 
an 8-bit CMOS successive-approximation a-d converter 
with an accuracy of -—-% LSB. The microprocessor-com- 
patible ADC0844 features four multiplexed analog inputs 
that can be configured in single-ended, differential, or 
pseudo-differential modes. In addition, it converts in 40 
ms and can operate from the control bus of a wide 
variety of 8080 microprocessor derivatives. 

Another contender in this realm is Signetics Corp., 
Sunnyvale, Calif., which is making its entry with the 
ADCO8XX series successive-approximation chips in sili- 
con-gate CMOS technology. The 25-us converters feature 
on-chip clocks, differential inputs, and ratiometric 
measurements. 

Capitalizing on its CMOS expertise is Texas Instru- 
ments Inc., Dallas. Its newer a-d converters utilize sili- 
con-gate LinCMOS technology, which is compatible with 
linear TTL, to deliver two new a-d converter families, 
the TLC532A and TLC540. Both are 8-bit successive- 
approximation types with multiplexed inputs and micro- 
processor compatibility. The only difference is that the 
532A has eight parallel outputs, while the 540 has one 
serial output. 

A recent introduction that is bursting with features is 
Analog Devices’ AD670, a complete 8-bit signal-condi- 
tioning successive-approximation a-d converter that in- 
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cludes an instrumentation amplifier and a precision volt- 
age reference on chip. Operating from a single 5-V 
supply, the chip provides four differential input ranges, 
converts in less than 10 ps and allows direct interfacing 
with a variety of tranducers. Unlike conventional con- 
verters, the AD670’s successive-approximation function 
is implemented with an integrated-injection-logic delay 
line, which needs no clock. 

Successive approximation has also seen a spurt of ac- 
tivity in the 12-bit and higher resolution arenas. The 
proliferation of these parts into a wide variety of applica- 
tions promises to open up new markets in automotive, 
industrial, telecommunications, and military applications. 

Analog Devices’ contribution to this burgeoning mar- 
ket is the AD7582, a medium-speed, four-channel 12-bit 
monolithic CMOS a-d converter that uses successive ap- 
proximation to provide a conversion time of 100 ps per 
channel. Additional features include easy microprocessor 
interfacing and an auto-zero cycle for low offset voltage. 
Adding to these high-resolution monolithic converters is 
National Semiconductor. Its 12-bit plus sign successive- 
approximation a-d converters, the ADC1205 and 
ADC1225, operate from a single 5-V supply, with the 
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4. Fast. The MP7683 complementary-MOS 
8-bit monolithic analog-to-digital flash con- 
verter, from Micro Power Systems, has a 5- 
MHz sampling rate and dissipates 75 mW. It 
performs conversions in two steps, with the 
first step converting 3 most significant bits 
and the second 5 least significant bits. 


1205 suitable for an 8-bit bus and the 
1225 available for 16-bit buses. 

Another class of a-d converter that 
affords linearity at the cost of speed 
is the integrating type. As the name 
implies, its output represents the in- 
tegral or average of an input voltage 
over a fixed period of time. As a 
result, the integrating type gives re- 
peatable results in the presence of 
high-frequency noise. In addition, 
since quantization is a function of 
time, linearity is excellent, with no 
possibility of missing output codes. 
Because of these characteristics, such 
a-d converters find use in digital pan- 
el meters, multimeters, and other 
slow measurement applications. 

Intersil Inc. of Cupertino, Calif., is 
dedicated to making high-perfor- 
mance integrating a-d converters. 
One recent addition to its line is the 
ICL7109, a 12-bit a-d converter. Us- 
ing a dual-slope technique, this chip 
provides the user with high accuracy, 
a drift of less than luV/°C, low 
noise, and a power consumption of 
only 20 mW. 

Another method, known as charge 
balancing or quantized feedback, is 
based on the principle of generating 
a pulse train with frequency propor- 
tional to the input voltage and then counting the pulses 
for a fixed period of time. Teledyne Semiconductor, 
Mountain View, is using it to make high-resolution a-d 
converters that combine accuracy, linearity, and noise 
immunity on one chip. The firm’s TSC8705, a 12-bit 
monolithic CMOS a-d converter, uses this technique. 


Flash converters for real speed 


For ultrafast a-d conversion, a different technique, 
known as flash or parallel conversion, is used. Because 
only two sequential conversions are required in a parallel 
design, the flash a-d converter is faster than either a 
successive-approximation or an integrating converter. In 
addition, they also serve as building blocks for higher- 
resolution hybrid and modular products. The decreasing 
cost of converting data at 8-bit or finer resolution is 
extending flash converters into video-digitizing, robotics, 
image processing, ultrasound, and radar applications. 

The new addition to the TRW LSI family of flash a-d 
converters is the TDC1048. This monolithic 8-bit full 
parallel a-d converter (Fig. 3), based on a 1-ym bipolar 
process, substantially cuts its predecessor’s power con- 
sumption to less than 1.5 W. Capable of sampling at 20 
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5. Hybrid. Guaranteeing no missing codes 
over its entire specified temperature range, 
the MN5245 from Micro Networks combines 
resolution, speed, size, and cost. The 12-bit 
analog-to-digital converter achieves 900-ns 
conversion time using a serial to parallel con- 
version technique. 


MHz, the TDC1048 can convert an 
analog signal with full-power fre- 
quency components up to 7 MHz. 
Later this year, the company plans 
to introduce a 7-bit version, the 
TDC1047. Sampling at 20 MHz, it 
dissipates 850 mW. 

Speaking of low power consump- 
tion, the 41051, an 8-bit CMOS flash 
a-d converter from RCA’s Solid 
State Division in Somerville, N.J., 
dissipates less than 150 mW when operated from a single 
5-V supply at a clock frequency of 15 MHz. This intrin- 
sic high conversion rate makes the 41051 ideally suited 
for digitizing high-speed signals. With the help of the 
overfiow bit, two 41051s may be connected in series to 
produce a 9-bit high-speed converter or may be operated 
in parallel to double the conversion speed. 

Another company making 8-bit a-d flash converters in 
a CMOS process is Micro Power Systems, whose model 
MP7683 (Fig. 4) executes 8-bit conversion in 200 ns and 
consumes only 75 mW. When cascaded in series, the 
unit’s overflow bit allows for 9-bit resolution. Besides 
citing the two-step conversion, the company attributes 
the unit’s performance to a self-aligned refractory-gate 
(molybdenum) CMOS process. Refractory molybdenum 
gate used as a first-layer metal interconnection further 
improves the circuit density and speed without any trade- 
offs. 

Using a silicon-gate CMOS process in conjunction 
with a one-step conversion technique is the TML1073 
from Telmos Inc., Sunnyvale. Though the 7-bit flash a-d 
converter is designed to dissipate 150 mW at a 7-MHz 
sampling rate, operating the converter at 3 MHz slashes 
power consumption to only 50 mW. 

In contrast to the preceding units, Siemens 6-bit flash 
a-d converter, dubbed the SDA5200, uses emitter-cou- 
pled-logic technology for a sampling rate of 100 MHz. It 
comes in two versions—the 5200N and 5200S—that dif- 
fer only in output codes when the overflow is active. 

Yet another addition to the expanding line of mono- 
lithic flash converters with ECL compatibility is the 
AD9000, a 6-bit flash a-d converter from Analog De- 
vices. Capable of a 75-MHz minimum word rate, the 
AD9000 uses 64 parallel comparators to digitize fast- 
moving analog input signals without the need for exter- 
nal track and hold circuits. It provides an overflow bit 
that can be used for connecting multiple units in a cas- 
cade arrangement. For faster monolithic flash a-d con- 
verters, Motorola Semiconductor Products sector in 
Phoenix, is banking on its MOSAIC (Motorola’s oxide 
self-aligned implanted circuit) process. Based on this pro- 
cess is the MC10319, an 8-bit flash a-d converter with a 
25-MHz sampling rate, to be introduced early next year. 

High-speed data converter development has also seen a 
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spurt in Japan. The driving force is the increasingly 
important role of such devices in the digitization of high- 
resolution video pictures. Matsushita Electric Industrial 
Co., Osaka, recently announced the development of an 8- 
bit flash a-d converter, the AN8108, that digitizes a 40- 
MHz signal at 120 megasamples/s. By using a three- 
Stage comparator circuit instead of a two-stage circuit, 
the leakage of the clock signal into the analog circuit is 
cut by a factor of 25. In addition, a switching current 
source is used in the encoder circuitry in’ order to reduce 
power consumption while maintaining the high-speed ca- 
pability. The company attributes the converter’s low off- | 
set voltage and high yield to a 2-um bipolar process that 
uses double ion implantation. 

A slightly slower model is the CX20116 from Sony 
Corp.,. Tokyo. With a sampling rate of 100 megasamp- 
les/s, it consumes only about 1.2 W and is linear to 
within +'% LSB. The company claims that by changing 
the process parameters, it can make devices with a maxi- 
mum sampling rate of 150 megasamples/s, but at the 
cost of higher power consumption. 


Hybrids incorporate newer ICs 


Although monolithic chips are replacing hybrid and 
card-level converters, the multichip circuit makers are 
exploiting the capabilities of the new ICs by incorporat- 
ing them into hybrid and modular products to surpass 
the monolithics in performance. In addition, automated 
assembly methods are substantially cutting the manufac- 
turing costs of hybrid and modular parts. 

This trend is manifested in Analog Devices’ HAS1409 
a-d converter and HDD1409 d-a converter. The hybrid 
technique puts together high resolution and high speed in 
one package. Both units offer 14 bits of resolution with 
conversion rates of up to 125 KHz and 200 KHz, respec- 
tively. To ensure 14-bit accuracy, the HAS1409 contains 
an internal track-and-hold circuit, which eliminates the 
need for an expensive external one. In applications such 
as digital communications, digital signal processing, med- 
ical imaging, and pulse code modulation, the 14-bit dy- 
namic range and high conversion rates make the 
HAS1409 and HDD1409 cost-effective competition for 
modular products. 

In the 16-bit resolution range, Burr-Brown’s ADC76 is 
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a 16-bit successive-approximation a-d converter that uses 
laser-trimmed thin-film components in a hybrid package. 
A 16-bit hybrid that combines the advances in linear 
technology with the economy of semicustom logic arrays 
is the company’s DAC708/709. This 16-bit d-a converter 
uses bipolar technology for high precision and high accu- 
racy, since transistors can be matched very precisely in 
this process, and CMOS logic for low power and high 
logic density. Though the 708 is a voltage-output unit 
and the 709 is a current-output unit, they both guarantee 
14-bit monotonicity over the entire specified temperature 
range. | 

Micro Networks Co., Worcester, Mass., is concentrat- 
ing on the development of a-d converters with resolutions 
of 12 bits or more and a conversion time faster than 2 
us. Two such recently announced products are 12-bit a-d 
converters, the MN5245 and the MN5246. Both are 900- 
ns converters that guarantee 1-MHz throughput rates 
(Fig. 5). The firm attributes this speed to a serial to 
parallel conversion technique. 

In the works at Micro Networks is a 16-bit CMOS 
unit that combines bipolar and CMOS chips on a single 
substrate. This hybrid unit promises 15-bit performance 
over the specified temperature range of —25 to + 85°C. 
Its conversion time is specified as 50 ws. 

Another contributor committed to hybrid technology 
is Hybrid Systems Corp., Billerica, Mass. Its model 
HS9516 is a 16-bit a-d converter with true 16-bit linear- 
ity. This hybrid package is a completely self-contained 
unit with a 100-us conversion time and six user-selecta- 
ble input ranges. 

Serving both military and industrial needs is ILC Data 
Device Corp., Bohemia, N.Y. The ADC00403, which is 
manufactured to four military specifications, is the latest 
addition to its line of low-cost 12-bit a-d converters. This 
successive-approximation converter is a high-speed ver- 
sion of the industry standards ADC85 and ADC87. Fea- 
turing 2-us conversion time, a wide temperature range 
and a small hermetic hybrid package, the company says 
that the unit is ideal for many industrial and military 
data conversion applications. 
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6. Modular. Available with or without input 
* buffer or sample-and-hold amplifier configu- 
' rations, Analogic’s ADAM-826 is a 16-bit, 1.5- 
MS analog-to-digital converter that guaran- 
tees 16-bit monotonicity over a specified 
temperature range. Power dissipation ranges 
from 2.75 W for 826-3 to 3.5 W for 826-1. 


Taking advantage of a process 
known as Monobrid, which is a com- 
bination of monolithic and hybrid 
technologies, ILC Data Device’s 
ADH-030 II is a 12-bit 35-ns hybrid 
d-a converter that consists of a single 
IC, thin-film resistors, and decou- 
pling capacitors. Going higher up in 
the resolution range are 14- and 16- 
bit d-a converters, the DAC-02310 
and DAC-02900. Though the 14-bit 
model is a combination of high reso- 
lution, .fast settling and low glitch 
performance, the 16-bit unit converts 
in 15 ps and offers 16-bit linearity. 

To further surpass the performance of the hybrids, the 
next logical step is modular converters. These converters 
use monolithic and discrete chips and hybrids to combine 
resolution, speed, precision, and accuracy with greater 
functionality. Such a combination is impossible with 
monolithic converters and is expensive to achieve with 
hybrids alone. 

One such part is Analogic Corp.’s ADAM-826 (Fig. 
6). This 16-bit, 1.5-ws a-d converter samples at a rate of 
500 kHz, and guarantees 16-bit monotonicity over a 0-to- 
70°C temperature range. 

Offered in three input configurations, the ADAM-826 
dissipates 2.75 W for the a-d converter only, and 3.5 W 
for the configuration with sample-and-hold amplifier on 
board. The flexibility of performance typical of modular 
units also extends to packaging. Packaged in standard 
Modupac, measuring 3 by 5 in., the module is available 
with edge connectors and mating sockets for applications 
where board space is not a problem. 

Supporting the modular approach is another Massa- 
chusetts, company Datel-Intersil Inc., in Mansfield. Da- 
tel’s ADC868 is an ultra high-speed 12-bit modular a-d 
converter with a maximum conversion time of 500 ns. 
Furthermore, it guarantees no missing codes over a tem- 
perature range of 0-to-70°C. The unit consists of a fast- 
settling precision input amplifier, flash converter, high- 
speed d-a converter, high-speed comparator, precision 
voltage reference, clock generator, and control logic cir- 


cuits. Complete with on-board offset and gain adjust- 


ments, it needs no external components. Zeltex Inc., 
Concord, Calif., is also making high-resolution converters 
for time- and frequency-division multiplexers. 

Like their counterparts in the hybrid and monolithic 
businesses, the vendors of modular products are contin- 
ually upgrading their products. The new monolithic ICs 
serve as building blocks for hybrids, which in turn serve 
the modular or board-level converters. Therefore, as long 
as there are better hybrid and monolithic parts, there will 
also be superior modular converters, unsurpassed in over- 
all performance. LJ 
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To speed creation of system specifications, structured approach uses 


data flow diagram, minispecification, and data dictionary O by Norman L. Kerth 


mong the various phases of software development, 

one of the most important is specification, when 
engineers transform system requirements into documents 
describing system function. One approach, called struc- 
tured analysis, helps engineers analyze the flow of data 
through a system and produce concise data about a sys- 
tem’s capability. Now, with a new set of tools for com- 
puter-aided engineering software that eliminates the 
drawbacks related to the manual execution of the struc- 
tured-analysis process, software engineers can reap the 
full benefits of the application of structured analysis— 
improved life-cycle costs, greater product reliability, and 
more effective project monitoring. 

Structured analysis fits into a key position in the soft- 
ware product development cycle, which includes separate 
phases for specification, design, implementation, and test- 
ing. During specification, system piace identify the 
system’s capability. In the 
design phase, software engi- 
neers identify how the sys- 
tem will implement the 
specifications. The final two 
phases deal with implement- 
ing, testing, and evaluating 
the software programs as 
they correspond to the origi- 
nal specification. Structured 
analysis comes into play. 
during specification, provid- 
ing a means to analyze the 
requirements and functional 
capability of the system un- 
der development. 

Without such a_ disci- 
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1. Simple kernel. Structured anal- 
ysis focuses on information flow in 
an operating system. In this sys- 
tem kernel, data flows (arrows) be- 
tween processes (circles), which 
communicate with data structures, 
or files (horizontal bars). 
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plined model, functional specifications tend to be long, 
often poorly organized narrative documents. Their length 
adds to engineers’ difficulties in updating them or finding 
omissions or inconsistencies among several documents. 
Furthermore, the specifications are hard to understand 
and even harder to use for the actual design process. 


Graphical representation 


Structured analysis replaces this conventional textual 
specification with one that is predominantly graphical. 
The benefits of a clear, thorough specification are espe- 
cially significant for complex systems and systems devel- 
oped under military contract—where specifications are 
often the only communication that takes place between 
system analysts and designers. 

In structured analysis, an engineer views a system in 
terms of what information it will handle and how the 
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information will be transformed as it flows between input 
and output. Part of the advantage of structured analysis 
is its way of controlling complexity. Because it is a 
hierarchical method, an engineer can use it to decompose 
a single large system into a number of smaller and more 
precisely defined subsystems. Consequently, structured 
analysis encourages software developers to iteratively 
break down a complex problem into subproblems until 
each can be clearly understood. 

Structured analysis also encourages an engineer to fo- 
éus on the task of specification—that of determining 
what a system is supposed to do. Often, engineers will 
approach specification with an eye on the system’s even- 
tual implementation—and often introduce design con- 
straints that are tied solely to its implementation. With 
structured analysis, engineers can confine implementation 
details to the design phase. 

In performing structured analysis, engineers produce 
three types of documents: 
= A data flow diagram, which shows the data flowing 
into and out of a system (or subsystem), and transfor- 
mations, which operate on the data. In turn, either 
another data flow diagram, called a child data flow 
diagram, or a -minispecification describes each 
transformation. 
= A minispecification, which describes the processing 
necessary to convert the input data flows into output 
data flows. 
= A data dictionary, which defines the composition of 
each data flow mentioned in a data flow diagram. 

In structured analysis’ graphical approach, software 
designers create data flow diagrams for the various lev- 
els of a system. For example, one diagram describes the 
top-level flow in a simple operating system kernel (Fig. 
1). In a data flow diagram, each circle, or bubble, 
represents a process and each arrow represents a data 
flow. A file is indicated by horizontal bars—two bars 
the first time a file is used and only one for subsequent 
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2. Message handler. Child data 
flow diagrams give further details 
about a process. Because its par- 
ent data flow diagram has already 
referenced the files, this child dia- 
gram uses single horizontal lines 
to indicate files. 


references. Individual num- 
bers identify the data flow 
diagram itself and each pro- 
cess in it. 

In this simple example, 
the operating system kernel 
allows tasks to request and 
send messages and also de- 
cides which task may exe- 
cute. If a task requests a 
message and a message is 
available in the Messages 
file, the message is moved 
from that file and inserted 
into the Tasks-Status file, 
and the task that requested 
the message is permitted to 
continue executing. If no message is waiting for the 
requesting task, then the task’s status is saved in the 
Tasks-Status file, and the task is removed from the 
Tasks-Ready-To-Execute file and placed in the Tasks- 
Waiting file. 

If a task sends a message (to a mailbox called Msg) 
and another task is waiting for that message, then the 
waiting task is removed from the Tasks-Waiting file and 
placed in the Tasks-Ready-To-Execute file, and the mes- 
sage location (Msg-Ptr) is placed in the Tasks-Status 
file. On the other hand, if no task is waiting for the 
message, then the message is placed in the Messages file 
until a task requests it. 

In determining which task will execute, the kernel 
simply selects the highest priority task in the Tasks- 
Ready-To-Execute file. This task’s correct status is re- 
stored from the Tasks-Status file—all the machine regis- 
ters, status registers, and the stack pointer are set 
properly so that the task can continue to execute from 
where the operating system kernel stopped it. 


EXECUTE 


Child diagrams 


In structured analysis’ next step, engineers create sec- 
ond-level—or child—data flow diagrams from the top- 
level flow diagram. A key point in structured analysis is 
that data flows must be consistent between parent pro- 
cesses and child data flow diagrams or minispecs. So, for 
example, the data that flows into and out of a child data 
flow diagram is the same data that flows into and out of 
the parent process that described it (Fig. 2). Further- 
more, the title of the child data flow diagram has the 
same name and number as its parent process—a key step 
in maintaining consistency between documents. Each 
process in data flow diagram 2 in the example is identi- 
fied by the parent number (2) along with its own unique 
number (2.1, 2.2, and so forth). Because files in data flow 
diagram 2 have already been referenced in data flow 
diagram 0, a single bar designates files in data flow 
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3. Mini specification. Although minispecifi- 
cations can be written in free-form text, they 
often use an English-like pseudo-program- 
ming language to describe the low-level 
transformations that occur to data in data 
flow diagrams. They should list all data that 
flows into and out of the process it defines. 


diagram 2. After processes such as 
those in data flow diagram 2 have 
been decomposed into primitive 
terms, an associated minispec pro- 
vides further description (Fig. 3). 
Like the lower-level data flow dia- 
grams, the minispec should mention 
all the data that flows into and out 
of the process it defines. Although 
they are free-form descriptions, mini- 
specs generally employ a structured 
English-like | pseudo-programming 
language in order to describe data 
transformations. 

In structured analysis, the data 
dictionary defines each piece of data 
in the target system. Ideally, the en- 
gineer constructs the data dictionary 
while developing the data flow dia- 
grams, rather than after they are completed. The process 
of building the data dictionary assures the engineer that 
the data structures are fully understood. If the engineer 
has trouble defining the data, it should serve as a warn- 
ing sign to stop and reexamine the specification. 

The syntax for a minispec is similar to that used in the 
Backus-Naur Form notation, using metasymbols such as 


curly brackets to indicate iterations of elements and the 


plus sign to indicate concatenation of structures. For 
example, a Msg in the example is composed of a Msg-Ptr 
and a Mailbox# (Fig. 4). The Tasks-Waiting data struc- 
ture, on the other hand, includes a number of pairs of 
Task-Id and Mailbox# elements. Furthermore, this no- 
tation uses “0” and “n” in the definition of Messages to 
indicate that a sculls can hold between zero and ‘“‘n” 
messages at any one time, implying that messages are 
stored in some sort of data structure. 


Class of problems 


Just as one transistor model can’t handle all the situa- 
tions an electrical engineer encounters, the structured 
analysis method cannot satisfy all classes of software 
problems that designers face. It is a good general-purpose 
software-modeling technique, however, that is applicable 
to most problems and is particularly effective in dealing 
with problems loaded with data transformations. For 
example, most embedded systems applications include 
data transformation requirements and process control re- 
quirements. Because structured analysis intentionally 
avoids dealing with control-flow information in its data 
flow diagrams, structured analysis is good for those ap- 
plications in which data transformation—rather than 
control flow—is the most complicated (or least under- 
stood) part of the system. 

Although they are certainly important items, inter- 
rupts and feedback loops, for example, are considered 
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Pom the TASKS-WAITING file, remove the task waiting at 
the MAILBOX # specified by MSG-WITH-TASK- -WAITING. 


Using the TASK- -ID of the removed task, insert the MSG-PTR 
into the TASK-STATUS file. 


“Add the TASK-ID to the TASK-READY-TO-EXECUTE file, 
using the PRIORITY Available in the TASKS-STATUS file. 


issues of how the system works—not what it does. Con- 
sequently, these issues are avoided during structured 
analysis and handled instead during the design phase. 
Structured analysis helps engineers think about what 
such structures are used for. Thus, rather than adding an 
interrupt to a data flow diagram, an engineer should 
think of an interrupt as adding new data to the system— 
represented as a new source of data in the data flow 
diagram. 


Control information needed 


If no new data enters the system as a result of the 
interrupt, however, the engineer should think about ways 
to implement the system without that interrupt. After 
exploring these possibilities, the engineer is likely to 
agree that the interrupt is a design issue and best left for 
the design phase. Nevertheless, the goal of any model is 
communication. Consequently, as a final possibility, some 
instances dictate violating the rules of structured analysis 
and adding some control information to the data flow. 

Until recently, structured analysis has been executed 
manually, which had enough drawbacks to overshadow 
the method’s benefits. The task of manually creating the 
structured analysis documents can be tedious. Moreover, 
because the documents are created early in the design 
cycle, ideas and details inevitably change—requiring a 
corresponding change in documentation. The process of 
maintaining the documents—keeping them current and 
cross-checking them for consistency—can be a source of 
error, particularly on large products that involve many 
structured-analysis documents. 

To eliminate the drudgery and errors that plague man- 
ual implementation of structured analysis, Tektronix has 
developed tools that automate those portions of the 
method that could be done by a computer—leaving for 
humans only those aspects that require creativity and 
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Files : 
“MESSAGES L MAILBOX# + of! MSG- PTR }n } 
TASKS-READY-TO-EXECUTE * = 1 TASK- 1D + PRIORITY , 
- TASKS-STATUS : 7 TASK- AD + CURRENT-STATE + ( MSG-PTR } 
| + PRIORITY 1 |. : 
TASKS-WAITING = . TASK- iD ; MAILBOX# . 
Data Flows: 


CURRENT-STATE = < : dae routes + address- registers — 


+ + status-register + daa << 
MAILBOX# = integer : oo 
MSG = msG- PTR + “MAILBOX# 
MSG-PTR = integer 


MSG-WITH- -NO-TASK-WAI 





AITING = Msc” . 
MSG-WITH-TASK-WAITING = msc 


PRIORITY = integer 


TASK- -REQUESTS-A-MSG = TASK-ID ’  MAILBOX# oe 


TASK-ID = integer 


ingenuity. For example, a computer can find inconsistent 
use of a data flow among several related data flow dia- 
grams, but humans are better at naming the process 
bubbles and positioning them on the diagram. Growing 
out of the internal application of structured analysis that 
began in 1978, these tools have been used internally since 
fall 1981. A primary development focus was that they 
should be easier to use than not to use. 

To determine what portions of structured analysis 
could be automated effectively, the method itself was 
used to analyze how an engineer interacts with struc- 
tured analysis documents. The study lead to the creation 
of automated tools that alleviate much of the tedium of 
manually creating and modifying structured analysis doc- 
uments and that report or correct many common errors. 
In particular, the structured-analysis tools support three 
major functions—creating and modifying structured anal- 
ysis documents, evaluating documents and reporting cer- 
tain errors, and correcting some errors. 

Although a standard text editor can handle data dic- 
tionaries and minispecs, an interactive graphics editor, 
called a DFD Editor, handles the particular graphic re- 
quirements of structured-analysis diagrams. Because the 
editor uses the vocabulary of structured analysis, a de- 
signer can both think and work in terms of processes and 
data flows—rather than in terms of circles and lines, as 
with a conventional general-purpose graphics editor. 

Furthermore, to help ensure the correct construction 
of data flow diagrams, the DFD Editor enforces a num- 
ber of structured-analysis syntax rules. For example, 
when a designer creates a process, data flow, or file, the 
editor issues prompts for the name, origin or destination, 
or label, respectively, for each item—and rejects entries 
that conflict with the current data flow diagram. 

The structured-analysis tools also evaluate the struc- 
tured-analysis documents to find interface conflicts and 
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4. Data dictionary. In the structured-analy- 
sis decomposition of a software system, the 
data dictionary describes all the files and data 
items referenced in the data flow diagrams 
and minispecifications. The process of build- 
ing the data dictionary assures the engineer 
- that the data structures are fully understood. 


inconsistencies as well as violations 
of the structured analysis method. 
The tools report errors. If only one 
way exists to correct the error, the 
tools make the correction—such as 
changing a child’s title to agree with 
the parent, setting correct file levels, 
or deleting dictionary entries that 
aren’t referenced in any data flow 
diagram or minispec. 

Design teams using structured 
analysis and tools have seen a num- 
ber of improvements in the reliability 
and maintainability of their products 
and in the development process. The 
use of structured analysis boosts 
product quality and reduces life-cycle 
costs, both because many errors are 
uncovered early in the life cycle— 
when the cost of fixing errors is lower—and because the 
system is better understood. 

Besides being more reliable, products developed under 
structured analysis are easier to extend and update. The 
engineer can modify the model'and see the implications 
of a change early, rather than changing the product and 
encountering unanticipated side effects. In addition, be- 


cause structured analysis is based on sound principles of 


top-down decomposition, the partitioning of the software 
is usually very clean. 


Better understanding 


Structured analysis leads to improved communication 
among design team members by providing a standard 
notation to express ideas. This is especially important 
because it is used in the early phases of a project, when 
the system is least understood. It makes it easier for 
software engineers to communicate their thoughts and 
get early feedback. Software engineers can exchange 
views and ideas using structured-analysis drawings, much 
as electrical engineers might use circuit schematics. Fur- 
thermore, concise and complete drawings provided by 
the method can also help protect a project from the 
problems of personnel turnover. The drawings help new 
engineers become familiar with the project more quickly. 

Another beneficial side effect of structured analysis is 
that the project manager has better information on which 
to base decisions. Structured analysis gives the manager a 
firmer, more precise basis for costing the project, estab- 
lishing schedules, and evaluating progress. 





For more information on the basics of structured analysis, see: 

T. DeMarco, Structured Analysis and System Specification, Yourdon Press, New York, 1978. 
C. Gane and T. Sarson, Structured Systems Analysis: Tools and Techniques, Prentice-Hall, 
Englewood Cliffs, N.J., 1979. 

S. McMenamin and J. Palmer, Essential Systems Analysis, Yourdon Press, New York, 1983. 





Norman L. Kerth is with Tektronix Inc., in Beaverton, Ore. 


ElectronicsWeek / August 20, 1984 


“If you make a better mousetrap, 
the world will make 





a beaten path to your door.”’ 
Raloh Waldo Emerson, 1855 





“If you design a better mousetrap, 
the world won’t necessarily 


make a beaten path to your door.”’ 
ElectronicsWeek, 1984 








In the electronic Eighties 


not just better designs. 





Electronics, the world’s most dynamic 
industry, is changing. And Electronics, the 
magazine that covers the industry, has been 
changing right along with it. _ 

Ralph Waldo Emerson was wrong. 

Better designs are no longer the only keys 
to success. In the electronic Eighties a company 
must make better decisions. And they can only 
be made consistently by industry professionals 
who are well informed. 

Today, good technical and business 
decisions must be based on a broad 
understanding of where the industry is. And 
where it’s going. 

In other words, with the kind of insight that 
only a classic industry publication like 
Electronics provides. 

More disasters to come? | 

The bankruptcy of Osborne, and RCA’s 
$580-million videodisc write-off are just the tip 
of the iceberg. More possible disasters lie 
hidden in the future. | 

And they can only be prevented by decision 
makers who, regardless of discipline, possess 


This is the ! the most complete, accurate and current 
last issue of 


Riactronies: industry information available. 
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industry needs better decisions 





Which is why Electronics 
Is now 
ElectronicsWeek. 





The electronics industry is growing up. 
And Electronics, the voice of the industry, is 
growing along with it. 

We’re not changing our name. 

McGraw-Hill is just adding the word 
“Week” to our 54-year-old “Electronics” name. 
From now on readers of the magazine that gave 
the industry its name will be able to get more of 
the same information, more often. 

Every important industry has a powerful, 
authoritative weekly magazine. In the aviation 
industry, it’s Aviation Week. In the advertising 
industry, it’s Advertising Age. And so it goes. 

Paid, worldwide, and now weekly. 

We're paid circulation. Which is one reason 
we can afford ten dedicated, full-time news 
bureaus around the world. It’s also why we can 
have more editors than any other publication in 
the field. 

Our exclusive worldwide circulation attests 
to an excellent international editorial product. 
One that is more respected and relied upon than 
any other publication in the electronics 


industry. 
This is the Starting July 23, ElectronicsWeek, the voice 
first issue of of the industry, will be heard each week. 


ElectronicsWeek. 
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In celebration of the 50th anniversary of Electronics Magazine... 


The most exhilarating, comprehensible 


look at past and future 
developments in electronics 


that has ever been published. 


Painstakingly researched and written, 
AN AGE OF INNOVATION gives you an 
unforgettable overview of electronics. 
Everything from the individuals whose 
foresight and daring led to the great 
advances... to the origin of specific 
technological breakthroughs you use 
in your own work and home... to the 






challenges and discoveries we will face 


tomorrow. 


Order your copy today! 


Electronics Week Books . re, Mi 
P.O. Box 541 
Hightstown, N.J. 08520 


Send me____ copies of An Age of Innova- 
tion @ $18.50 plus applicable sales tax. McGraw- 
Hill pays regular shipping and handling charges 
on pre-paid orders. 


Quantity discounts available. Ten-day money- 
back guarantee applies on all books. 


CJ Bill firm 


LJ Bill me 
|] American Express 
(_] MasterCard 


(] Payment enclosed 
Charge to my credit card: 
LJ Diners Club LJ Visa 


Acct. No. Date Exp. 


On MasterCard only, 
first numbers above name 


The editorial edition of 
Electronics’ 50th Anniversary 
issue of April 17, 1980, 
beautifully clothbound and 
jacketed for your permanent 
pleasure. 300 illustrations, 
many in full color. 

274 pages, $18.50 


AN AGE OF 
INNOVATION 


The World of Electronics 
1930-2000 


by the Editors of Electronics 


Name | 
Company eo | 
Street | 
City State Zip | 
Signature | 
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SERVER LINKS 
ETHERNETS WITH 
IBM MAINFRAMES 





A single communications server can let any computer 
connected to an Ethernet (assembled from the com- 
pany’s other network products) access IBM mainframe 
computers in a Systems Network Architecture. Bridge 
Communications Inc.’s CS/1-SNA server makes ASCII 
terminals or any personal computers on the Ethernet 
look like IBM 3278 terminals. 

The cost of the server can be amortized across all 
networked devices because the CS/1-SNA’s protocol-con- 
version service is fully distributed over the network, 
through a port-contention mechanism that works much 
like the access mechanism in a private branch exchange. 
According to Bridge’s president, William Carrico, the 
CS/1-SNA eliminates the need for a separate protocol 
converter or for multiple terminals on. the user’s desk, 
making a single generic terminal or personal computer fit 
virtually all data processing environments. “The CS/1- 
SNA can be viewed as a high-performance protocol con- 
verter [and a] server distributed over the local net and 
accessible by all networked devices,” 
the firm’s head says. | 

For example, ‘a VT100 terminal 
or any ASCII terminal connected to 
a Bridge CS/1 server may request 
connection over the network to any 
of 24 virtual ports on the CS/I1- 
SNA. The CS/1-SNA, which to the 
IBM host looks like a 3274 commu- 
nications controller, then establishes 
connection to that host and provides 





IBM HOST 
4306 


303X 
308X 


full 3278 screen and keyboard emula- F pcasanat 
tion to either the ASCII terminal or COMPUTER 


the VT100.” 

The emulation function includes a 
25th status line and program func- 
tion-key mapping to the ASCII ter- 
minal keyboard. Using a simple com- 
mand, the VT100 user can switch 
from the IBM to another host on the 
network, such as a Digital Equip- 
ment or Data General minicomputer. 

The CS/1-SNA also becomes a mi- 
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Any computer or terminal linked along an Ethernet can gain access to IBM mainframes — 
in a Systems Network Architecture environment OI by Steve Zollo 


crosystem-to-mainframe link when used with IBM Per- 
sonal Computers or PC-compatibles equipped with the 
EtherLink network interface card from 3Com Corp. 
3Com’s recently-announced EtherTerm software, de- 
signed for compatibility with Bridge network servers, lets 
PCs access the CS/1-SNA emulation services and thus 
become 3278 lookalikes as well. 

Each CS/1-SNA can handle up to 24 ASCII terminal 
devices. Terminals supported include the DEC VT100, 
Televideo model 925, and IBM 3101, at speeds of up to 
19.2 kb/s. The unit also supports emulation of IBM 3287 
printers. Access to X.25 networks through Bridge’s GS/1 
Ethernet-to-X.25 gateway is also possible. 

The port contention mechanism, which is completely 
transparent to the user, lets multiple devices economical- 
ly share the CS/1-SNA’s available ports, instead of hard- 
wiring each user to a specific port. In a mixed environ- 
ment of ASCII terminals or printers connected to the 
Ethernet through a Bridge server and EtherLink- 


IBM 3705/25 
COMMUNICATIONS PROCESSOR 
FOR SYSTEMS NETWORK 
ARCHITECTURE 





ETHERNET 





Mas CS/100 
COMMUNICATIONS COMMUNICATIONS 
SERVER SERVER 


(UP TO 32 
DEVICES) 


(4,10,0R 14 
DEVICES) 


ASCII ASCII ASCII 
TERMINAL TERMINAL Palen TERMINAL 


Conversant. Bridge Communications Inc.’s CS/1-SNA server provides protocol conversion 
so that any computer on its Ethernet implementation can access IBM mainframes. 
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equipped PCs, all can contend for CS/1-SNA ports. Mul- 
tiple open sessions are possible for devices connected to 
Bridge communicaitons servers, permitting a user to tog- 
gle back and forth at will. 

The company claims that the CS/1-SNA gives each 
device access to network resources and benefits that pro- 
tocol converters alone could not do. These include, for 
example, password protection to any of the CS/1-SNA’s 
ports, call queuing, rotoring through to a free port, mul- 
tiple outstanding sessions to different SNA sessions on 
the host, logical naming of resources, and network man- 
agement statistics and error reports. 

The CS/1-SNA consists of three modules, each con- 
taining a 68000 microprocessor to maximize system per- 
formance. The main module provides Xerox Network 
Systems (XNS) and SNA protocol processing and emula- 
tion software. An Ethernet module interfaces the CS/1- 
SNA to a standard Ethernet or I[EEE-802.3 network. 
The CS/1-SNA is connected to an IBM 3705 front-end 
processor and communicates at speeds up to 56 kb/s 
through a single Synchronous Data Link Control serial 
communication link, which runs on a third module. 

Available 60 days after ordering, the CS/1-SNA is 
priced at $13,000 per unit plus a $1,000 annual software 
fee, which covers all updates and maintenance. 

Bridge Communications Inc., 1345 Shorebird Way, Mountain View, 
Calif. 94043. Phone (415) 969-4400 
[Circle reader service number 338] 





Converter family includes 
fast parts, power misers 


A trio of flash analog-to-digital converters use a propri- 
etary bulk silicon molybdenum-gate complementary- 
MOS process for high speed and low power consump- 
tion. The 6-bit MP7682, the fastest of the three chips, is 
a pin-compatible replacement for RCA’s CA3300. It op- 
erates at 30 MHz, with linearities to within ==%4 least 
significant bit. With a —-% LSB accuracy rating, it sells 
for $34 each in lots of 100. 

The 8-bit MP7683 is the trio’s power miser, consuming 
just 75 mW. A two-step converter, it has a 10-MHz 
sampling rate. In quantities of 100, the converter sells for 


18 


$60 each with a ——'4 LSB accuracy rating. 

The 8-bit MP7684 has a parallel architecture, operates 
from a single 5-V supply, and uses a 1-V reference. At a 
20-MHz sampling rate, the converter offers +% LSB 
accuracy and consumes 250 mW. Delivery of any of the 
parts takes four weeks. The company promises to make 
available a 9-bit flash converter, model MP8584, in the 
first quarter of next year. 

Micro Power Systems Inc., 3100 Alfred St., Santa Clara, Calif. 
95050. Phone (408) 727-5350 [Circle 344] 





Analog-to-digital converter 
has leakage current of 5 nA 


Using a patent-pending proprietary technique that re- 
duces leakage current over temperature to only 1/10th 
that of competing chips, a monolithic 14-bit analog-to- 
digital converter guarantees monotonocity over the entire 
military temperature range. Offered in a 20-pin dual in- 
line package, the AD7534 provides a double-buffered 
microprocessor interface for loading in an 8+6 right- 
justified format. 

The AD7534 comes in grades for use over three oper- 
ating temperature ranges: grades J and K for 0° to 
+70°C, A and B for —25° to +85°C, and S and T for 
—55° to +125°C. It also guarantees maximum differential 
nonlinearity of ==% least significant bit over each grade’s 
respective temperature range as well as maximum full- 
scale gain error of —-4 LSB for K, B, and T, and +8 
LSB for J, A, and S. 

The converter’s maximum leakage current is specified 
at 5 nA at +25°C; for operation over temperature ex- 
tremes, the AD7534 limits leakage current to a maxi- 
mum of 10 nA from 0° to +70°C and 20 nA from —55° 
to +125°C. Compatible d-a converters offer similar per- 
formance at +25°C but exhibit 10 times greater leakage 
than the AD7534 at +125°C, the company claims. 





The AD7534, which operates with a + 12-V-to-+15-V 
and a —0.3-V power supply, dissipates a maximum of 36 
mW and provides TTL and 5-V complementary-MOS 
logic compatibility along with full four-quadrant multi- 
plication. Its 14-bit resolution provides an 84-dB dynam- 
ic range for use in digital reconstruction of audio signals. 

Available from stock, for immediate delivery, it is 
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Zoom! 
Now you can access SRAMs in 
as little as 15 nanoseconds. 
Because we're building a 
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them with a new super- 
fast CMOS based on 1.2 
micron technology. 

For scratch pad or 
cache memory, or any TTLf 
design where high speed - 
and reliability are critical, 
we're the difference be- 
tween fast—and fast asleep. 

While our semiconductor can made in the U.S.A. on fully auto- 
outrace a bipolar, it still gives you mated assembly lines. So you always 
all the efficiency youd expect get high quality and you always 
from CMOS. So you can work in get it on time. 
the fast track without dimming the Which is just what you might 
hall lights. expect from the company that put 

Atamere 1.2 microns, youkeep = SRAMson the fast track. 
your cool, pack your system tighter, For more information, please call 
and build it smaller. And improve (408) 943-2668. We'll show you 
your reliability. some real good times. 

Our high performance SRAMs, =_ 
configured 256x 4, 16x4, and 1K x4, SS 
are ready right now. 4K x1 and => F cypress 
2K x8 are on the way. SE RNB ETION 

They (like all our products) are The best time you can have with CMOS. 
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_ Dual Emitter Choppers, NPNand 
PN EOto50V,Voto30 
pV, and r,, (sat) to 15 Ohms. - 
"Complementary Ultra-Low Fee (sat) _ 
_ PNP/NPN Switches: BVEBO 30V, Vo 
imV,andr,.Gat)to2Ohms. 
e JAN/JJANTX/JANTXV Transistors: 
_ qualified on over 20 types, including — 
the popular series 2N2432 and 
¢ NPN Grown Junction Replacements, _ 
~ including JAN2N333 thru 2N343, 
For further information send for our short 
form catalog. | : — 


“9 TELEDYNE ~C 
- CRYSTALONICS 


147 Sherman Street \ 
Cambridge, MA 02140 

- Tel: (617) 491-1670 
TWX 710-320-1196 
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priced from $16.95 to $103.05 in 
quantities of 100. 

Analog Devices Inc., Rte. 1 Industrial Park, 
P.O. Box 280, Norwood, Mass. 02062. 
Phone (617) 329-4700 [Circle 343] 


Computer with Winchester 


sells for under $2,000 


Breaking the $2,000 price barrier for 
a computer with a hard disk drive, 
the MDS-E is bundled with the New- 
Word word processing software 
package and Correct-It spelling 
checker. The MD5-E provides 5.4 
megabytes of formatted hard disk 
storage using a 5'4-in. Winchester 
disk drive and 384-K bytes of stor- 
age on a double-sided double-density 
514-in. disk drive. 

The system can be expanded by 
adding one hard disk drive or one 
floppy disk drive, or both. Included 
with the MDS-E are the CP/M oper- 
ating system, a detachable keyboard, 
and a terminal displaying 24 lines by 
80 characters. 

Based on a Z80A microprocessor 
running at 4 MHz, the MD5-E has 
128-K bytes of random-access memo- 
ry, 8-K bytes of read-only memory, 
three serial ports, and a parallel port. 
The computer is available now. 
Morrow Inc., 600 McCormick St., San Le- 
andro, Calif. 94577. 


Phone (415) 430-1970 [Circle 353] 


IBM PC-compatibles offer 


MS-DOS in foreign languages 


A computer and display terminal 
maker, Applied Digital Data Systems 
Inc., has unveiled two IBM Personal 
Computer-compatible systems, the 
PC/I and PC/II. The PC/I, with 
256-K bytes of memory, dual floppy- 
disk drives, and keyboard, sells for 
$2,445—$2,650 with a monitor. The 
PC/II, which has a 10-megabyte 
Winchester disk drive in place of one 
of the PC/I’s floppy disk drives, sells 
for $4,200 with a monitor or $3,995 
without. 

The computer’s 12-in. screen has a 
resolution of 600 by 200 pixels, dis- 
playing either 25 lines of 40 charac- 
ters or 25 lines of 80 characters. 
Standard features of 8088-based sys- 
tems include a video output for 
monochrome, composite color, red- 


DATA CONVERTERS — MICROCOMPUTERS 
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green-blue, light pen, and radio-fre- 
quency modulator interfaces; serial 
and parallel printer ports; an 8087 
coprocessor; and five expansion slots 
for adding peripherals. 

The company also offers a selec- 
tion of foreign language versions of 
its MS-DOS operating system. Sys- 
tems are available now. 

Applied Digital Data Systems Inc., 100 
Marcus Blvd., Hauppauge, N.Y. 11788. 
Phone (516) 231-5400 [Circle 346] 





Unix-based business system 
costs under $2,000 per user 


An entry- level multiuser Unix-based 
32-bit microcomputer system for 
business accounting, word process- 
ing, and similar data processing ap- 
plications will cost about $2,500 per 
user. Based on the 68000 micro- 
processor, the MicroFactor is a 43- 
megabyte shared-resource four-user 
system that sells for about 50% less 
than networked personal computers, 
the firm says. 

MicroFactor’s architecture is built 
around the VMEbus. Its ,Unix Sys- 
tem III operating system supports 
such languages as C, Cobol, Fortran, 
Pascal, and Basic. The system in- 
cludes 512-K bytes of random-access 
memory, one 43-megabyte 54-in. 
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| TEAC Floppy Disk Drive 


—A Wide Selection 


TEAC’s mini and compact floppy disk drives 
offer you a wide choice of size, data capacity, and 
disk formats. But with all these options, there’s 
one thing you won’t have to compromise on. Ex- 
cellence—a built-in feature that can’t be reduced. 

The FD-55 5-1/4” mini floppy series offers six 
models to choose from: A, B, E, F, G, and GF, rang- 
ing in data capacity from 125 kbytes to 1.6 Mbytes. 
New TEAC LSI’s reduce both power consumption 
and the need for IC’s. And the FD-55’s pack this 
speed and power into a casing that is half the 
height of most conventional disk drives. 

If a compact 3” drive is what you’re looking 
for, TEAC will fit it in the palm of your hand. The 
FD-30A compact floppy disk drive weighs only 
1-1/2 Ibs. (750 g). It can do the work alone or 
together with the FD-55’s. They are compatible in 
every way—capacity, format, disk rotation speed, 





FD-35A 


e Single sided 
e Track density: 67.5 tpi 
e Data capacity: 250 kbytes 


FD-35E 


e Single sided 
e Track density: 135 tpi 
e Data capacity: 500 kbytes 


e Double sided 
e Track density: 67.5 tpi 
e Data capacity: 500 kbytes 


FD-35F 


e Double sided 
e Track density: 135 tpi _ 
e Data capacity: 1Mbyte 





transfer rate and connections. 

Our FD-35 3-1/2” micro floppy disk drive 
series is an extension of this excellence. Four 
models offer 125 kbytes to 1 full, roomy megabyte 
of data storage and super fast access time. Draw- 
ing on TEAC’s long experience in disk drive 
development, each model features a brushless 
spindle motor, advanced TEAC LSIl’s, and high 
precision head positioning. What’s more, each is 
available in a PS (Power Save) version with a 
typical power consumption of 1.72 W during opera- 
tion and 27 mW max. during standby. All models 
are compatible with most standard 5-1/4” units 
through TEAC’s FC-55 disk controller. 

TEAC’s wide range of disk drives offers you 
options in excellence without making excellence 
an option. 


pies. 









TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


U.S.A. TEAC Corporation of America, Tel: (213) 726-0303 ™@ New Zealand McLean Information Technology Ltd., Tel: 501-801 ™@ Australia Electrical Equipment Ltd., Tel: 
597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel: 3-343441-6 M Singapore Nissei Sangyo (S) Pte. Ltd., Tel: 7372011 ™South Africa SPESCOM (PTY) LTD., Tel: 
TEAC 836-9181 MUnited Kingdom Tekdata Limited, Tel: 0782 813631 mWest Germany nbn Electronik GmbH., Tel: 08152/390 MHolland Simac Electronics B.V.. Tel: 
040-533725 MBelgium & Luxemburg Simac Electronic#S.P.R.L., Tel: 02-219.24.53 Ml France Tekelec Airtronic S.A., Tel: (1) 5534-75-35 @italy A.E.S.S.E.s.p.a. Tel 
54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 HM Switzerland Wenger Datentechnik, Tel: 061/76 87 87 ™ Denmark Dansk Binzer Teknik A/S, Tel: 
03-662020 Sweden Scantele AB, Tel: 446-08-24 58 25 M Norway Scantele AS, Tel: (47-2) 67 21 30 @ Finland INSTRUMENTARIUM ELEKTRONIKKA, Tel: (90) 505-2255 
* If no distributor is listed above in your area, please contact us directly for further details about our products. 
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EASY, RELIABLE SOLUTIONS ‘°“ | 
TO YOUR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YOU! 





CIRCGITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 
that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 
function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software 
for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


* exploiting the full potential of an rf power transistor 

¢ interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

¢ interfacing opto-isolated RS-232 to achieve high data rates 

¢ enabling a processor to interact with peripherals using DMA 





* a programmable source sets the voltage of E-PROMs Edited by Howard Bierman, 
¢ a TI-59 program tracks satellites in elliptical orbits Managing Editor, Technical— 
° an interface program that links a-d chip with microprocessors ELECTRONICS Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


CO Bill me (postage, handling & tax will be added) | Please allow four to six weeks for delivery. 
NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 


Focused strictly on design problems, CIRCUITS AND *cut design time by adapting proven circuits and 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers software to a wide range of applications 
professional, innovative solutions for your most * save money and increase productivity by avoiding 
demanding projects. costly design errors. 
This volume is essential to So whether you are a design engineer, technician or 
* design appropriate circuitry to meet the most chal- supervisor — don't take the chance of being less than on 
lenging specifications top of the latest circuitry developments! 
[ McGraw-Hill Int'l. Publications Co. Ship to: ; “| 
| Attn: ECC nia | 
Before you tackle your next ! McGraw-Hill House — Name 
; : Maidenhead, Berkshire SL6 2QL | 
project, order this England 
valuable resource today! | (Tel. (0628) 23431; Telex 848640) company | 
Send me ______——_—s copy (copies) of CIRCUITS 
| . FRETS SREMRREGEOR cut crmonion cnan 7 cree nadeae= | 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please Siig, . | 
your company purchase order. |_ nelude local sales tax. a | 
[] Payment enclosed. (postage & handling in- 
| __ cluded) Country | 
| | 


J | 
a d forma invoice requiring prepayment. some reason you're not, there is a ten-day money- 
"Hi x ‘ae Bill my company. Purchase order is attached. back guarantee that applies on all books. 
a eh a nN ne et a EN ey a a a ce sea Ng a i at Gace ees 


Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80's! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


- Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 


e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 

e Offers a means of tapping microsystems into 
the power of mainframe machines 


e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is -- 






Edited by Stephen Evanczuk, 

Microsystems & Software 

Editor, ELECTRONICS 

In one resourceful volume, MICROPROCESSOR 

SYSTEMS: Software and Hardware Architecture 

lets you understand: 

e Functions of hour end microprocessors and 
controllers 


e Key microprocessors that trigger the personal 
computer revolution 


e The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


e Significant aspects of microcomputer software 
e Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


I Attn: ECC 

| McGraw-Hill House 

ibs pp halle Berkshire SL6 2QL 
| 


Tet 0628) 23431; Telex 848640) 


| Send m e___——Ccopy(ies) of 
MICROPROCESSOR’ SYSTEMS: 


Don’t delay -- order your 
copy today! 


Use the coupon or send 
in your company pulenaee 
order. 


l residents please include local sales tax). 


included) 


| O) Bill me (postage, handling & tax will be 


added) NOTE: All orders under $30 will be 


| sent a pro forma invoice requiring 
| _ prepayment. 


LJ) Bill my company. Purchase order is attached. e 
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Software and 
Hardware Architecture for $21.95 each. (U.S. 


[) Payment enclosed (postage & handling 


| 

Ship to: | 
Name | 
Company | 
Street Address | 
City State____-—-——s Zip | 
| 

GGuny se 
McGraw-Hill knows you will be satisfied, but if for i 
some reason you are not, there is a ten-day | 
money-back guarantee that applies on all books. | 
Allow four to six weeks for delivery. | 
sli sl ea ial ici ace: snip Ws is pi el cs We ih mn is tl ea vil —d 
83 


MICROCOMPUTERS (| PERIPHERALS | | 


Winchester disk drive, four RS-232-C ports, one parallel 
port, and a choice of either a 514-in. floppy disk or a 32- 
megabyte streaming tape drive for backup. Now in stock, 
the floppy-disk version sells for $9,990 and the stream- 
ing-tape-drive version for $11,990. 

Victory Computer Systems, 1610 Berryessa Rad., San Jose, Calif. 
95133. Phone (408) 259-7370 [Circle 345] 


Eight-pen plotters can 
handle ANSI size E paper 


A line of pen plotters features eight pens and full-width 
plotting that can handle ANSI size E or International 
Organization for Standardization size AO. It sells for 
about half the price of comparable models. Model 1043 
performs in the cut-sheet mode only, while the model 
1042 operates in both cut-sheet and roll-feed modes. 
With an acceleration of 0.5 g, model 1042 features a 
plotting speed of 6 in./s. Model 1043’s acceleration is 1.0 
g, its plotting speed 
14 in./s. The user 
can mix up to eight 
different colors or 
pen types in one 
turret, including lig- 
uid ball point, ny- 
lon tip, Ceramicon, 
and liquid ink pens. 
The bar-coded pen 
type is sensed by 
the mechanism and 
the appropriate pen 
height, force, and velocity are automatically adjusted for 
each pen type to ensure quality and high throughput. 
Features of the line include an eight-pen turret with 
automatic pen capping, an integrated communications 
interface, nonvolatile setup memory, and diagnostics. 
Both models are priced at $8,495. The model 1043 will 
be available in October, the 1042 in November. 
Calcomp, 2411 West LaPalma Ave., Anaheim, Calif. 92801. 
Phone (714) 821-2142 [Circle 379] 





Bar-code decoder IC reads, 
switches from code to code 


A bar-code decoder integrated circuit and sapphire-tip 
digital wand product set will eliminate the need for bar- 
code software development. Aimed at manufacturers. of 
data collection, cathode-ray-tube and point-of-sale termi- 
nals, personal computers, keyboards, and other data-col- 
lection equipment, the set offers a choice of rugged met- 
al-case wands. 

The standard decoding IC supports four of the most 
used codes—3-of-9, Extended 3-of-9, Interleaved 2-of-5, 
and Universal Product Codes—as well as others. If more 
than one standard code is enabled, the reader automati- 
cally will recognize the code being scanned. 

Both parallel and serial ASCII interfaces are available, 
so the IC is easy to use with most common microproces- 
sors. It performs the functions of a typical decoding box, 
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thereby eliminat- 
ing that piece of 
equipment. 

The HBCS- 
4300 wand incor- 
porates an opti- 
cal sensor with a 
700-nm _ visible 
red _light-emit- 
ting diode; and 
the HBCS-4500 
wand __ contains 
an 820-nm infra- 
red LED. Both 
wands have a 
photo IC detector and precision aspheric optics. The 
internal signal-conditioning circuitry converts the optical 
information into a logic level pulse-width representation 
of bars and spaces. 

The 4300, with its nominal 0.19-mm spot size, is de- 
signed for reading a general range of bar codes, while the 
4500 has a nominal spot size of 0.13 nm and reads high- 
density bar codes. 

In quantities of 25 to 99, the HBCR-1000 decoder IC 
and wand product set sells for $245 each. 
Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 385] 








Auto-loading tape transport 
does start/stop, streaming 





Among features offered by magnetic tape transports— 
both conventional start/stop and streaming types—auto- 
matic loading has quickly emerged from a somewhat 
useful option to a can’t-do-without status. Getting this 


message from customers, Kennedy Co. has gone to 
lengths to ensure that its new Model 9600 has the most 
mistake-proof automatic tape threading possible. 

Under dedicated microprocessor control, the transport 


has seven photo-transistor sensors that note the tape 


location at every point throughout its path. All an opera- 
tor has to do is slip any size reel into the slot, close the 
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ElectronicsWeek is important to him... 
I'm sure it's important to me. 
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Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


And they’re successful ... the first in line to lead an 
important project...the first in line for a promotion. It’s 
certainly not magic. Usually it’s a combination of hard 
work, brains, guts and desire. 


It probably means they read ElectronicsWeek...regu- 
larly. 


ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the “leading edge” 
of the industry. And just as we've been providing 
many of your colleagues with the right information, 
the important information— when they need it most 
—so too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives 
an issue crammed with the latest information on new: 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you're holding. 


But, yOu really don’t have to believe us. Just ask the 
person who's always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 
PO. Box 511, Hightstown, N.J. 08520. 


| A 
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ElectronicsWeek 


The Voice of the industry 





85 


PERIPHERALS () WORK STATIONS (1 INTEGRATED CIRCUITS 


door, and wait. From the sensor data, the microprocessor 
adjusts an internal air flow to guide the threading. By 
comparison, previous auto-thread transports, including 
Kennedy’s own, often mangled the tape along the path, 
the company says. An eight-digit light-emitting diode 
array displays malfunctions and instructions in English 
for the operator. 

The transport, for example, is a true start/stop unit, 
with tension arm and capstan motor, operating at 45 
in./s for fileemanagement jobs. It can also be a streaming 


transport, at 100 in./s for disk-drive backup. The model » 


9600 uses !4-in. reel-to-reel tape contained in a standard 
10%-in. reel. The combination streaming and start/stop 
unit has nine-track read-after-write capability employing 
1,600-characters/in. data density, using phase-encoding 
techniques. The transport operates in start/stop mode at 
800 c/in. in the non-return-to-zero inverted (NRZI) 
mode. Data transfer rate is 160 kb/s in the phase encod- 
ing and 80 kb/s in NRZI. Start/stop time is 8.3 ms at 45 
in./s with a 0.6 in. interrecord gap. Its rewind speed is 
200 in./s. 


In the streaming mode, high-precision 1,000-line opti- 


cal tachometers give constant speed (==5%) as well as 
indicate tape position. Read and write access time is 100 
ms. Reposition time from a full stop is 650 ms. 
Instead of potentiometers, Model 9600 has erasable 
programmable read-only memories that hold values for 
channel-dependent parameters such as skew, gain, and 
threshold. They also contain ramp and speed values for 
overall transport control. Technicians access the appro- 
priate memory location, then erase and reprogram the 
correct adjustment in minutes. The multiple processors 
not only provide control but give extensive diagnostics. 
An inital power-on check steps through all functions and 
continues to monitor the transport while in operation. 
Delivery of evaluation units is quoted at 90 days, with 
production set for October. The price will be $3,400 in 
quantity. . 
Kennedy Co., 1600 Shamrock Ave., Monrovia, Calif. 91016. 
Phone (818) 357-8831 [Circle 384] 


Additions to work-station line 
target graphics, engineering 


Two low-cost models have been added to the HP 9000 
series 200 line of 68000-based computers. The model 217 
engineering work station is a modular computer using 
the 68000 microprocessor with memory management and 
an 8-MHz clock. It features a 14-in. green-phosphor 
monitor with 512-by-390-pixel resolution and 512-K 
bytes of random-access memory, expandable to 4 mega- 
bytes using a l-megabyte RAM board. 

The model 237, which is targeted at graphics applica- 
tions, has a 68000 processor running at 12.5 MHz with 
memory management and cache memory. It features a 
17-in. monitor with a 1,024-by-768 pixel bit-mapped dis- 
play and 512-K bytes of RAM expandable to 7 
megabytes. 

Available for use with either model is a floating-point 
math processor and new versions of Basic and Pascal 
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compilers. The model 217 is priced at $6,510 and the 237 
at $14,500. The mouse goes for $148. The 1-megabyte 
RAM board sells for $4,180, the math processor for 
$975, and the Basic and Pascal compilers for $860 and 
$995, respectively. 

All the products are available 8 to 12 weeks after 
receipt of order. 
Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94393 [Circle 347] 


Chip set handles scrolling 
and split screens for CRTs 


An n-channel MOS and a bipolar chip team up to pro- 
vide a raster-scan cathode-ray-tube controller that han- 
dles multiple windows and soft scrolling in hardware. 
Advanced Micro Devices Inc.’s NMOS Am8052 CRT 
controller and the bipolar Am8152 video system control- 
ler combination also support proportional spacing, text 
justification, and double-width characters. 

Up to now, both soft scrolling and multiple windows 
have been done in software, consuming a lot of memory. 
“This chip set does both horizontal and vertical win- 
dows—any number of them,” says Dick Koeltl, product 
marketing manager. 

A direct-memory-access controller and three row buff- 
ers on the Am8052, each 132 characters by 20 bits, 
support the soft-scroll and multiple-windows features. 
The on-chip DMA controller accesses the display memo- 
ry and loads data from linked-list data blocks in memory 
into one of the row buffers. Each 20-bit-wide location 
accommodates an 8-bit character code and 12-bit attri- 
bute words. The row buffers operate in a rotating fill- 
display mode, in which one buffer is loaded while anoth- 
er is being displayed. 

The presence of the three row buffers on chip enables 
split-screen soft-scrolling operations where a character 
row may only be displayed for a single scan line. Two 
buffers would not leave enough time for the reloading of 
the alternate line buffer. A partially filled buffer results 
in screen flashing or flickering. This can only be prevent- 
ed by the three row buffers, the company maintains. 

The DMA channel on the Am8052 operates through 
linked-list structures that allow for the overlaying and 
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Electronic Circuits 


Notebook. 344 pp., illus. 

Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators. ..from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp., illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp., illus. 

The best of Electronics’ popular “Engineer's Notebook,” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 







Electronics Week Books rl) / ‘ 
McGraw-Hill Inc. Princeton Road fs 
Hightstown, N.J. 08520 (Tel.) 609/426-5070 A | 
No. of Copies Title Price 
Electronic Circuits Notebook $17.95 
Circuits for Electronics Engineers $17.95 
Design Techniques for Electronics Engineers $17.95 
Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems $18.95 
Microelectronics Interconnection and Packaging $15.95 
Practical Applications of Data 
Communications: A User's Guide $17.95 
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At Seiko Instruments & Electronics Ltd., our 
experience and expertise in precision instru- 
ments are the active factors in our develop-— 
ment of quartz crystal units. Excellent aging, 
shock and vibration resistance characteristics ; 
small size; easy mounting; superior properties 
for numerous applications -- Seiko | & E quartz 
crystal units. They put new possibilities into 
action. 


DS-MGO series 


DS-MGQ series is ultra-small GT cut quartz crystal units 
featuring superior frequency-temperature characteris- 
tics. In fact, extremely stable frequencies are obtained 
over a much wider temperature range than —_ (unit: mm) 
with conventional AT cut crystal units. The = £°3) 
DS-MGQ series has a 10 ppm 

drift in the —30 to +70°C 
operating temperature range 
with 35 to 1000 typical 

series resistance. And the 


|-—'01—+|+-xwwi'e-+| 


housing is smaller than 2& 
HC-33U. ° 
*Dimensions of the I 

case differ depending MGQ 


on the frequency. 






[em eo see | 08 |e 
1~1.199MHz | 1.2~1.699MHz 
(at + 25°C) +5, +10, +20, +40, +100ppm 


Frequency temperature 
+5, +10, +25, £50, +100.00m 


characteristics 
(—30°C ~ + 70°C) 
10, Max 
Aging (first year) 1.0ppm Typ. 
Shock resistance 
(Dropped on a hard wood 
board from a height of 75cm) 


Vibration resistance 
(Amplitude 1.5mm, 10~55Hz 
vibration applied in the 3 
directions for 2 hours each) 



















































+3ppm 












+1ppm 





@ The standard load capacitance is 10pF. 


SEIRO INSTRUMENTS & ELECTRONICS LID. 


Components Sales Department: 31-1, 6-chome, Kameido, Koto-ku, Tokyo 136, 
Japan Phone: (03)684-2010 Telex: 2622162 DSEIKO J 

Seiko Instruments GmbH: Arabella Center 13 OG Lyoner Strasse 44-48, 6000 
Frankfurt/Main 71 W. Germany Phone: 069-6666971 Telex: 413045 SIG D 
Seiko Instruments U.S.A. Inc.: 2990 W. Lomita Blvd., Torrance Calif. 90505 
Phone: 213-530-8777 Telex: 9103477307 SEIKOINST TRNC 

Precision Engineering Ltd. Sales Division:IRoom 901-5, Tower A, Mandarin Plaza, 
14 Science Museum Road, East Tsim Sha Tsui, Kowloon,|Hong Kong 

Phone: 3-676485, 683160, 683169, 697593 Telex: 40211 PELSD HX 


* On October 1, 1983, Daini Seikosha Co., Ltd. changed 
its name to Seiko Instruments & Electronics Ltd. 
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independent soft scrolling of windows. The linked-list 
data structures are particularly suited to the manipula- 
tion of data strings where insertions and deletions are 
common, as in word processing applications. 

The linked list consists of row-control blocks for each 
character row on the screen. A block does not contain 
any displayable data; instead it contains the address that 
points to the character information. Each block is linked 
to the next block through an address link word. Address- 
es, rather than actual characters, are added or deleted. 

The Am8052 controller is housed in a 68-pin leaded 
chip carrier, while the bipolar Am8152 is contained in a 
48-pin dual in-line package. Available six weeks after 
ordering, the 5-MHz Am8052 is priced at $76.50 each in 
lots of 100, and the 6-MHz version sells for $92 each in 
like quantities. The Am8152, which has TTL-compatible 
outputs, sells for $32 each in 100-piece quantities. The 
Am8153 has emitter-coupled-logic-compatible outputs. 
Advanced Micro Devices Inc., 901 Thompson PI., P.O. Box 453, 
Sunnyvale, Calif. 94086. 
Phone (408) 732-2400 [Circle 348] 


Asynchronous PAL’s outputs 
can be individually clocked 


Radically departing from standard programmable-array 
logic devices, which are geared toward synchronous cir- 
cuits that are referenced to a single master clock, the 
PAL20RA10 circuit is a registered asynchronous device 
with outputs that can be individually clocked. The 
PAL20RA10 is suitable for discrete logic functions and 
random logic replacement. 

The circuit is supported by a variety of programmer 
manufacturers as well as the company’s own PALASM 
computer-aided design software. Unlike other devices of 


its type, the PAL20RA10 circuit has 10 registered asyn- 


chronous cells that can be clocked independently of each 
other. The device, which has 20 array inputs and 10 
outputs, has an 8-mA output drive and a maximum 
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frequency in excess of 20 MHz. In lots of 100, the circuit 
sells for $21.27 each and is housed in a Skinnydip skinny 
dual in-line package. 

Monolithic Memories Inc., 2175 Mission College Blvd., Santa 
Clara, Calif. 95050. 
Phone (408) 970-9700 [Circle 349] 


Switched-capacitor filter 
plus one chip build a modem 


A monolithic switched-capacitor filter, the XR-2103 per- 
forms the complete filtering function necessary for a Bell 
standard 103 (300-baud) compatible modem. The com- 
plementary-MOS integrated circuit is intended for use 
with the company’s XR-14412 frequency-shift-keyed mo- 
dem to form a complete, inexpensive two-chip modem. 

The XR-2103 contains high- and low-bandpass filters 
and internal mode switching. An integral auto-zeroing 
limiter eliminates any need for manual zeroing. An on- 
board, carrier-detecting device completes the circuit. 
The XR-2103 can operate from a 4-MHz crystal or from 
a 1-MHz input from the XR-14412. 

Priced at $3.75 each in lots of 25,000 pieces, the filter 
is available now. The XR-2103 and XR-14412 bought as 
a pair costs $5.75 in like quantities. Both are available 
for immediate delivery. 

Exar Integrated Systems Inc., 750 Palomar Ave., P.O. Box 62229, 
Sunnyvale, Calif. 94088. 
Phone (408) 732-7970 [Circle 350] 


Portable development system 
works alone, with computers 


A portable development system priced at $5,895 works 
with many microprocessors and a range of programma- 
ble read-only memories. The Universal Development Sys- 
tem (UDS), which operates on a stand-alone basis or as a 
peripheral to personal computers, includes two RS-232-C 





ports, two 60-pin device-adapter connectors, two key 
pads, and a 16-character liquid-crystal display. 

Both configurations offer such functions as in-circuit 
emulation of popular PROMs affording pre-use test, de- 


bug, and alteration capability; PROM program upload 
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Kenironix 


DEC® VT100 / VT131 COMPATIBLE 
LOCAL EDITING FUNCTION AVAILABLE 
ADJUSTABLE TILT/SWIVEL & LOW-PROFILE KEYBOARD 


and download; and PROM-to- 
PROM comparison with 64-K capac- 
ity. When operating as a peripheral, 
the system adds the ability to in- 
memory emulate microprocessors, 
PROMs, or both simultaneously. A 
multitude of interconnections be- 
tween devices, the system, and per- 
sonal computers is possible. Software 
for interaction between the UDS and 
the host is included in the base price. 
All of the cross-assemblers for the 
UDS are written in 8080 machine 
code for execution under CP/M80-, 
CP/M86-, and MS/DOS-based 
computers. 

The UDS is available within 60 
days of ordering. 
Zen Tek Corp., 455 Whitepine Dr., Salt 
Lake City, Utah 84123. Phone (801) 263- 
3925 [Circle 357] 


DDY870A/B Character Display Terminal has ANSI standard 
control functions and emulates DEC® VT100/VT131 functions. 
Advanced techniques, such as 132 characters or 8O characters 
x< 24 lines, smooth-scroll, etc. are fully employed, furthermore 
angle adjustment of the display system (tilt / swivel) and 
low-profile Keyboard conforming to DIN standard are adopted. 


Henle bhi Kentronix, Inc. 


No. 2 Nichidai Bldg. 1-6-14, Higashi-Nakajima, Higashi-Yodogawa-ku, Osaka 533, Japan 
_ Phone: 81-6-323-1707 Telex: J64531 KENTRONX Fax: 81-6-323-1762 
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Chip capacitor’s values range 
from 1,000 pF to 0.015 uf 


A ceramic capacitor chip measuring 
0.04-in. long, 0.03-in. wide, and 0.30- 
in. thick is suited for micro-minia- 
ture hybrid-circuit applications. The Circle 89 on reader service card 
company claims that it is the small- 
est multilayer ceramic capacitor 
available on the market today. In a 
package called the RO9 size, it comes 
in three families of dielectrics, cover- 
ing a range of capacitance values. 
The model NPO/COG has capaci- 
tances ranging from a minimum of 
0.5 to a maximum of 100 pF; the 
BX/X7R from 100 to 2,200 pF; and 
the Z5U/Y5V from 1,000 pF to 
0.015 wF. Prices range from*77¢ to 
$2.40 each in 1,000-piece orders with 
deliveries from stock. 
Johanson Dielectrics Inc., 2220 Screenland 
Dr., Burbank, Calif. 91505. 
Phone (213) 848-4465 [Circle 354] 





Op amp powers motors 
needing up to 10 A of drive 


An operational amplifier is designed 
for applications requiring up to 10 A 
of drive to resistive, capacitive, or 
inductive loads. The PA51M’s class 
C output stage configured with 
monolithic darlington transistors 
makes it rugged and able to hold 
quiescent power dissipation to a min- 
imum. Intended for powering mo- 
tors, actuators, coils or heaters, the 


1190 N. Hawk Circle, Anaeim, California 92807 USA « 714) 630-7420 - TWX 910-591-1690 
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PA51M suits dual supplies up to 40 V over the mili- 
tary temperature range. In a hermetically sealed, eight- 
pin TO-3 package, the amplifier features a monolithic 
bipolar input stage and internal compensation for use at 
all gain settings. 

The integrated circuits use thick-film conductors, ce- 
ramic capacitors, and silicon semiconductors, and have 
been screened to meet revision C of MIL-STD-883. UI- 
trasonically bonded aluminum wires provide reliable in- 
terconnections at all operating temperatures. 

In lots of 100 pieces, the PA51 sells for $37.95 and the 
PAS5S1M, the military version, for $78.50 each. Delivery 
of the standard part takes four to six weeks, the military 
part up to 16 weeks. 

Apex Microtechnology Corp., 1130 East Pennsylvania St., Tucson, 
Ariz. 85714. 


Phone (602) 624-0273 [Circle 355] 





Unit tests access times 
of memories, buffers 


An instrument tests access times of read-only memories 
and programmable ROMs, static random-access memo- 
ries and buffers, and propagation times of programmable 
logic arrays, gates, and cables. The unit features a resolu- 
tion to within 1 ns over its range of 0 to 390 ns, and 
absolute accuracy is 2 ns from 0 to 60 ns and +5 ns 
from 61 to 390 ns. 

The model AT700, which comes with an alphanumeric 
liquid-crystal display, is suitable for use in incoming in- 
spection to verify device specifications, in the laboratory 
to select or grade devices, and in production tests to 
measure device degradation caused by voltage, current, 
heat, or other conditions. For high-volume testing appli- 
cations, a handler interface is available. A plug-in mod- 
ule is used to calibrate the system before use. 

The lightweight, portable model AT700 is priced at 








$2,850, and is available in 30 days. An optional RS-232- 
C interface priced at $350 is-available for use with auto- 
matic test equipment or a host computer. 

Hilevel Technology Inc., Irvine Technology Center, 18902 Bardeen 
Way, Irvine, Calif. 92715. 
Phone (714) 752-5215 [Circle 365] 


Portable 100-MHz scope 
has built-in voltmeter 








The model V-1070 is a low-cost version of the model V- 
1100 intelligent 100-MHz portable oscilloscope. It in- 
cludes a built-in frequency counter and digital voltmeter, 
cathode ray terminal readout, and a ground-level display. 

Using a built-in microcomputer, the model V-1070 
displays information such as vertical deflection factors, 
uncalibrated and magnification warning, vertical input 
coupling, band limiter, and channel 2 inversion. Further 
vertical deflection factors and sweep times are displayed 
on the terminal, with the converted values at the magni- 
fied modes shown automatically. Additional features in- 
clude four channels with independent position controls, 
eight-trace with alternate sweep, and a maximum sweep 
time of 2 ns per division. 

Available in September, the 22-lb scope will be priced 
at less than $2,000. 
Hitachi Denshi America Ltd., 175 Crossways Park W., Woodbury, 
N.Y. 11797. 


Phone (516) 921-7200 [Circle 366] 





Hardware, software makes 
PCjr an instrument controller 


A package of hardware and software that converts the 
IBM Corp. PCjr into a low-cost instrument controller 
offers a utility similar to that provided by the company’s 
IEEE-488 interface for the IBM PC. 

The software includes two levels of interface software 
functionality, a configuration utility, diagnostics, and an 
interactive control program used for troubleshooting and 
as an application software development tool. A set of 
primitive IEEE-488 commands, which require a solid un- 
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derstanding of the IEEE-488, let the 
sophisticated user manipulate the 
data management and handshake 
lines. Simple high-level commands 
automatically handle addressing, bus 
management, and handshaking. The 
GPIB system software is installed as 
part of the operating system, allow- 
ing the system to manage it. 

The GPIB-PCjr, which is added to 
the PCjr’s input/output expansion 
bus, is priced at $385, and is avail- 
able now. The software, which in- 
cludes an Interpretive Basic inter- 
face, sells for $75. 

National Instruments, 12109 Technology 
Bilvd., Austin, Texas 78727. Phone (800) 
531-5066 [Circle 367] 
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LCD controller builds 
IBM PC-compatible displays 


IBM Personal Computer-compatible 
alphanumeric and graphic presenta- 
tions can be made on a dot-matrix 
liquid-crystal display, thanks to the 
CDS300-4 controller. This model 
supports 128-by-480-pixel resolution 
and is designed for original-equip- 
ment manufacturers’ front-panel or 
terminal requirements in industrial, 
scientific, engineering, and medical 
LCD-module applications. 

Using the CDS300-4 controller, 
engineers can easily interface to an 
IBM PC, remote ASCII keyboards, 
or external microprocessor systems. 
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The controller’s internal character 
generator includes a 5-by-7 font for 
16 lines of 80 characters with scroll- 
ing or a 7-by-11 font for 12 lines of 
40 characters with graphics and 
scrolling. Internal graphics-genera- 
tion capabilities include simple primi- 
tives for lines, rectangles, squares, 
circles, reverse video, and pixel draw- 
ing in a fully bit-mapped screen. 
The controller, which measures 4 
by 10 in., can be interfaced through 
an RS-232-C or parallel port and re- 
quires only 5 V for operation. Sam- 
ples are available now at $790 each. 
In lots of 500 pieces, the controller is 
priced at $290 each, according to the 
company. 
UCE Inc., Communications & Display Sys- 
tems, 24 Fitch St., Norwalk, Conn. 06855. 
Phone (203) 852-9814 [Circle 352] 


Interface lets logic designs 
be uploaded for processing 


An interface, the NX-TDL, allows 
engineers using the company’s soft- 
ware to upload logic designs to the 
Tegas simulator for advanced pro- 
cessing. The NX-TDL converts net 
lists generated from the company’s 
logic designs into the Tegas format. 

Tegas is a software package de- 
signed for minicomputers and main- 
frames that simulates logic for chips 
ranging in size up to very large-scale 
integrated circuits as well as entire 
systems. The NX-TDL electronic de- 
sign software permits the design and 
simulation of logic for printed-circuit 
boards and ICs, along with the phys- 
ical layout of pc boards. All the pro- 
grams work in the package with 
IBM Corp. Personal Computers as 
well as with Texas Instruments’ Pro- 
fessional Computers. 

Priced at $500, the NX-TDL is 
available now. 
Personal CAD Systems Inc., 981 University 
Ave., Los Gatos, Calif. 95030. 
Phone (408) 354-7193 [Circle 375] 


Dual-display drafting system 
improves users’ visualization 


A drafting system called the Produc- 
er II includes two 19-in. monochro- 
matic graphic displays, a controller 
with a 27-megabyte Winchester disk 
drive, the DMP-52 sheet-fed plotter, 
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menu pad, work station desk, and a library of 5,000 pre- 
drawn figures. All hardware and software is compatible 
with the company’s existing line of drafting systems. 

With a resolution of 1,024 by 800 pixels, the displays 
are able to improve design visualization by showing the 
entire drawing on one screen while detail work is being 
completed on the other. Each of the intelligent raster 
displays has an MC68000 graphics processor for per- 
forming such operations as instantaneous pan, zoom, and 
local redisplay. 

The servo-driven DMP-52 plotter offers pen speeds of 
up to 22 in./s and a resolution of 1/1,000 in. The single- 
sheet paper feed produces C- or D-size ink originals on 
paper, vellum, or polyester film. 

Available now, the Producer II sells for $41,900. 
~Bausch & Lomb, Interactive Graphics, P.O. Box 14547, Austin, 
Texas 78761. Phone (512) 837-8952 [Circle 374] 





Board lets text, graphics 
be overlayed on video 





: | Microkey Syste 
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A plug-in circuit board for the IBM Corp. Personal 
Computer allows the overlay of computer-generated text 
and graphics on any incoming video source. Without 
special programming, any off-the-shelf software for the 
PC can be used to combine video with computer-generat- 
ed text and graphics in a simultaneous display. The PC- 
MicroKey System is based on the company’s systems for 
Apple II computers. 

Suitable for applications such as interactive training 
stations and point-of-sale terminals, Level I is a low-cost 
red-green-blue-only system designed for use with video 
disk players equipped with external synchronization. A 
Sony KX series monitor, or equivalent, is required. 

Level II adds broadcast-quality NTSC composite video 
output to the RGB capability of the Level I system. 
Level II allows the flexibility of overlaying not only the 
output of video disk players, but also any video tape 
player, still-frame video tape, or camera. This combined 
display can be broadcast and recorded, making it useful 
for video production. 

Level I is priced at $900 and Level II goes for $1,805. 
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Deliveries take up to four weeks after receipt of order. 
Video Associates Labs Inc., 3933 Steck Ave., Suite B-106, Austin, 
Texas 78759. 

Phone (512) 346-5781 [Circle 359] | 


Multitasking work station 
employs both 8086, 8087 


The GC-1000 series is a multitasking, multiuser work 
station based on the 16-bit, 8086 processor with local 
random-access memory and mass storage. The series con- 
verts any of the company’s D-SCAN GR-1100 or GR- 
2400 series of color graphics terminals into a work sta- 
tion designed for high-resolution graphics applications. 

The GC-1000 uses an 8087 coprocessor to accelerate 
floating-point calculations, and runs the Concurrent 
CP/M multitasking operating system. It offers local pro- 
grammability and intelligence, off-loads tasks from host 
computers, and streamlines communication. 

The model 1020 consists of 256-K bytes of RAM, one 
54%4-in. 655-K-byte floppy disk, a bidirectional Centron- 
ics-compatible parallel interface, and four serial in- 
put/output ports. The system can be expanded to 1 me- 
gabyte of RAM. The model 1030 adds a four-slot 
Multibus card cage) with three slots available for special- 
ized applications, such as additional memory or special- 
purpose boards. Standard languages available include C, 
Basic, and Fortran. 

Prices of models in the GC-1000 series start at $4,950; 
delivery takes 120 days. 

Seiko Instruments U.S.A. Inc., 1623 Buckeye Dr., Milpitas, Calif. 
95035. Phone (408) 943-9100 [Circle 358] 


1,000-W switcher employs 
load-management features 


A 1,000-W switching power supply has three load-man- 
agement techniques for optimizing parallel operation— 
thermal stress sharing, downslope regulation, and selec- 
tive overvoltage shutdown. With the first feature, the 
supplies can equalize thermal stress by limiting any indi- 
vidual unit’s output power in proportion to its internal 
temperature rises, helping to avoid premature shutdown. 

If an overtemperature condition becomes excessive, 
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however, a switch will prevent damage. By monitoring 
the output current, the downslope regulation gradually 
reduces the output voltage; other parallel-connected sup- 
plies pick up more load. Selective overvoltage permits 
parallel operation without expensive diode isolation. 

If any unit goes into an overvoltage condition, the 
remaining units continue operating because of their high- 
er overvoltage trip-point settings. The model FS102B5’s 
input specifications are 176 to 264 V ac and 47 to 63 Hz, 
with front-panel-accessible input fusing. Output is 200 V 
dc at 200 A and voltage is adjustable to 10%; remote 
sense compensates for up to an additional 500-mV load 
cable loss. 

The model FS102B5 sells for $850 per unit and is now 
available in sample quantities. 

Lorain Products, Dept. 710, 1122 F St., Lorain, Ohio 44052. Phone 
(216) 288-1122 [Circle 381] 


Insertion systems mount 
nonstandard components 


A series of component-insertion systems are built for 
loading circuit boards with components that have non- 
standardized configurations. The model CIM-735 uses an 
IBM 7535 robot equipped with the company’s End-of- 
Arm Rotary Gripper Turret and can be adapted to all 
densely packaged boards, including multilayers. 

Components such as light-emitting diodes, chokes, 
switches, and sockets that cannot be mounted by conven- 
tional means are positioned and inserted at cycle rates as 
high as 2,000/h. Although the CIM-735 is usually con- 
figured for four-component insertion, six- and eight-posi- 
tion turrets are available as well. Both the selection of 
parts and the insertion routine can be programmed using 
a bar-code reader or optical recognition techniques, ac- 
cording to the company. 

Prices of the CIM-735 start at $75,000. Deliveries. take 
up to 16 weeks. 
Aidlin Automation Corp., P.O. Box 13125, Sarasota, Fla. 34278. 
Phone (813) 756-0641 [Circle 371] 


Laser system trims 
thick-film resistors fast 


A high-speed laser system that trims thick-film resistors 
features a high-speed beam deflection system, a high- 
peak-power neodymium yttrium aluminum garnet laser, 
and a self-calibrating measurement system. The model 
4000 achieves a 2.5-um resolution with a 10-um posi- 
tioning repeatability. 

The system’s compact positioning subsystem consists 
of two rotating mirrors mounted orthogonally, providing 
a two-axis field beam deflection. An F-theta lens is used 
to keep laser spot size distortion over the trim field to 
less than 2%. A high-peak power laser, the company’s 
model 3573 Nd:YAG, provides the critical Q-switched 
laser parameters needed for trim quality and speed. 

The model 4000’s measurement system, with a built-in 
differential voltmeter, is optimized for high-speed trim- 
ming of both resistance and dc voltage. Resistance mea- 
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surement accuracy at midrange is to within 0.02%. 
The model 4000 is expected to be available sometime 

in early 1985. 

Electro Scientific Industries Inc., 13900 N.W. Science Park Drive, 

Portland, Ore. 97229. 


Phone (503) 641-4141 [Circle 372] 





Automated tab-plating unit 
keeps gold usage low 


A microprocessor-controlled automated machine for tab- 
plating printed wiring boards reduces lead-time loss at 
the beginning of a shift and improves consistency and 
reliability in production by constantly monitoring process 
parameters. The Tabmaster also features an automatic 
load/unload option that can reduce operator involvement 
to as little as 5 min/h. 

The patented Tabmaster plating cell, in combination 
with the company’s ATP System chemical processes, can 
cut gold costs by reducing variance in gold thickness to 
less than 10%, the firm says. The system’s plating-cell 
design also permits higher plating current densities, re- 
sulting in a compact, highly productive machine, thanks 
to shorter cell lengths. 

All electroplating stages have separate rectifiers for the 
front and rear of the boards to allow for variations in tab 
areas. The Tabmaster has a self-diagnostic capability, and 
its cassette operation permits easy alteration of programs. 
At a base price of $68,900, the Tabmaster is available in 
8 to 12 weeks. 

Plating Systems, OMI International Corp., 75 River Rd., Nutley, 
N.J. 07110. Phone (201) 667-5200 [Circle 373] 


Small optical sensor 
comes in improved package 


A small reflective optical sensor, the model SFH 900, 
has been reintroduced in an improved package with three 
coupling factors and lead lengths of either 5.6 or 14.3 
mm. The sensor, a miniature reflex light barrier for short 
distances of up to 5 mm, includes a gallium arsenide 
infrared diode as a transmitter and a large-area photo- 
transmitter as a receiver. High sensitivity is ensured by a 
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l-mm/ radiation-sensitive area and a current gain of al- 
most 1,000. 

Sensor components are manufactured in a strip-line 
technique and are mounted side by side in a thermoplas- 
tic package. A daylight filter screens for unwanted ambi- 
ent light effects. 

The 2.2-mm-high 
sensor is especially 
well-suited to appli- 
cations where ordi- 
nary sensors are too 
large. It can be 
used in industrial 
and entertainment 
equipment that 
senses motion, mon- 
itors speed, or re- 
ports location. 

In 1,000-piece or- 
ders, prices of the sensor, available now for immediate 
delivery, vary from $2.10 to $2.15. 


Siemens Components Inc., Optoelectronics Division, 19,000 
Homestead Rd., Cupertino, Calif. 
Phone (408) 257-7910 [Circle 370] 


Signal-processing package 
offers 30 programs for PC 


A subset of the company’s Interactive Laboratory System 
signal-processing software has been ported to the IBM 
Personal Computer and PC XT. Called the ILS-PC 1, 
the software offers PC users a signal-processing package 
with over 30 integrated programs providing data-acquisi- 
tion support, waveform display and editing, digital filter- 
ing, and spectral analysis. 

The data-acquisition feature includes support of certain 
vendors’ analog-to-digital and digital-to-analog conver- 
sion hardware. Waveform-related features include graphi- 
cal display and cursor editing of signals. Digital filtering 
abilities include the design of elliptic, Butterworth, and 
Chebychev filters and their application to filter time se- 
ries data. Spectral analysis functions encompass fast Fou- 
rier transform, Cepstrum, and two-dimensional and 
three-dimensional graphical displays of spectra. 

Applications for the ILS-PC 1, which requires 256-K 
bytes of memory and a graphics board running DOS 2.1, 
include speech analysis, noise and vibration, seismology, 
acoustics, and sonar. Available now, the ILS-PC 1 li- 
cense fee sells for $1,495. 

ILS Sales, Signal Technology Inc., 5951 Encina Rd., Goleta, Calif. 
93117 Phone (800) 235-5787 [Circle 362] 


Modula-2 tools operate 
on IBM, Apple computers 


A range of software tools are intended for use by devel- 
opers of the Modula-2 programming applications and 
include Modula-2 compilers, interpreters, and Pascal-to- 
Modula-2 source-code converters for IBM Corp. Person- 
al Computers and its compatibles as well as for Apple 
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Computer Inc.’s Macintosh, Lisa, and Apple II line. 

The version for Macintosh features enhanced bit- 
mapped graphics support, while the version for the Ap- 
ple II line offers extended memory support. The IBM 
version features extended bit-mapped graphics support 
under MS-DOS 2.0. All Modula-2 compilers and inter- 
preters support direct interrupt handlers. 

The Pascal-to-Modula-2 source-code conversion pro- 
gram is especially suitable for systems houses with large 
investments in Pascal programs. When Pascal programs 
exhaust the processing power of existing hardware, they 
can be converted to Modula-2 and run on the company’s 
Lilith Modula-2 hardware engines. 

The Modula-2 compiler and interpreter are combined 
into one $90 package, and the converter sells for $100. 
Modula Corp., 950 University Ave., Provo, Utah. 84604. Phone 
(801) 375-7400 [Circle 363] 


Software lets computer 
edit ladder-logic diagrams 


Intended for editing and documenting ladder-logic dia- 
grams in process-control applications, the Ladder Docu- 
mentor software program is designed for use with the 
company’s System 830 desktop computer. Data from the 
computer can be viewed at any time, and the user can 
display the ladder listing in part or in its entirety, insert- 
ing changes, corrections, and comments as desired. 

In both cases, information may be shown on the sys- 
tem’s screen, printed on the internal dot-matrix printer, 
or reproduced in up to eight colors on an optional plot- 
ter. The software also permits selective output generation 
from start rung to end rung or from start contact num- 
ber to end contact number. It uses a cumulative error 
listing summary, input/output usage listing, and on- 
screen search for individual symbols and displays. 

Available now, the software comes with the company’s 
System 830 microcomputer, which is priced at $3,995. 
Sumicom Inc., 17862 E. 17th St., Tustin, Calif. 92680. Phone (714) 
730-6061 [Circle 364] 


Tools let expert systems 
be designed on Tl computer 


A_ package lets software developers design and deliver 
expert systems on the Texas Instruments Professional 
Computer. Programs designed with the Personal Consul- 
tant tools can help solve problems by using some of the 
same techniques employed by human experts, such as 
rules of thumb developed from experience and the ability 
to work with uncertain information. 

The tools can be used to prototype and develop appli- 
cations in such diverse areas as tax and investment coun- 
seling, loan analysis and approval, and automotive prob- 
lem diagnosis. A designer using the software can develop 
an expert system with as many as 400 production rules. 
Larger expert systems encompassing more rules can be 
adapted to run on the Professional Computer when de- 
veloped on a higher-capacity system. 

The system uses a window-oriented point-and-select 
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technique, letting users select from a 
list of alternatives. Selections can 
also be made by typing in only the 
first letter. 

Selling for $3,000, the system in- 
cludes the software, two sample 
knowledge bases, and the IQLISP 
programming language and docu- 
mentation. Shipments will begin in 
the fourth quarter, and a three-day 
training course will be offered at a 
price of $1,500. 


Texas Instruments 
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Circuits for Electronics Engineers 


Microprocessors and Microcomputers: 
Almost 350 diagrammed circuits arranged by 51 


One-chip Controllers to High-end Systems 





Inc., Data Systems 


Group, P.O. Box 809063, Dallas, Texas 
75380. Phone (800) 527-3500 [Circle 361] 





Ku-band converters provide 
reliable satellite reception 


Two Ku-band block-down converters 
provide satellite video reception on 
smaller antenna sizes with a typical 
noise rating of 2.3 dB. The model 


of the most useful functions for designers. Taken 
from the popular “Designer's Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 


Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 

Order No. R-011, $18.95. 


Basics of Data Communications 

This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 


LNB-25P uses a CR-62 antenna in- 
terface, while the LNB-25PW uses a 
WR-75. The converters operate in 





344 pages, softcover. 


303 pages, softcover. 
Order No. R-026, $17.95. pag ver. 


Order No. R-608, $15.95. 






the 11.7 to 12.2 GHz portion of the 


The converters are powered by a 
low dc voltage. 

The waterproof converters are 
available now for $400 each when 
ordered in quantities of 1 to 99. 
Panasonic Industrial Co., One Panasonic 
Way, Secaucus, N.J. 07094. Phone (201) 






Dial-back security device 
operates with Smartmodem 


A dial-back access authenticator 


Design Techniques for Electronics Engineers 
Expert guidance at every pointin the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer’s 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 

Order No. R-726, $17.95. 


Microelectronics Interconnection 

and Packaging 

Articles from Electronics include sections on litho- 
‘graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, IC pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 


Practical Applications of 

Data Communications 

Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 
Covers the theory and practical implementation of 
filter networks built with active elements. Includes 


called Sleuth is designed to work 
with the Hayes Smartmodem or any 
of several Smartmodem-compatibles. 
Installed between the computer and 






Order No. R-927, $15.95. 





design tables and computer/calculator programs, 
as published in Electronics . Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 
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Smartmodem, Sleuth prevents unau- ELECTRONICS WEEK BOOKS mI, 
thorized use of data ports by requir- | Nicaea bia pene on Reed e i | 
ing all potential users to type in an | | (tel) 609/426-5070 Seen Seeny el eens | | | 
identification and password. After | McGraw-Hill Intl. Publications Co. | 
verifying the information, Sleuth di- | European een ee ine Title | 
. aidenhead, Berks. : 
als the user and establishes a | (Tel. (0628) 23431; Telex 848640) | 
connection. Company 
; ‘ Order # Qt Price 
Sleuth, priced at $465, includes | J | 
the unit, power supply, and an RS- | | r- $ Preeti eaginas | 
232-C cable, and is available now. | R- $ City/State/Zip (Outside USA: City/ postal code/ country) | 
C.H. Systems Inc., 8533 West Sunset 
: . | R- $ () Payment enclosed (Payment must accompany orders | 
Bivd., Suite 106, Los Angeles, Calif. 90069. under $25. USA residents add applicable local tax.) 
Phone (213) 854-3536 | R- $ Bin my company (or attach company Purchase Order) | 
[Circle 369] $a $ Ten-day money-back guarantee applies on all books. ; 
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COLCOAT 515 


‘STOPS 
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Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. ; 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


COLCOAT CoO., LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 


Circle 96 on reader service card 


NOW 
AVAILABLE! 


1984-85 


Electronics 
Buyers’ 
Guide 


The industry's most 
often-used directory: 


@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval 
service. 


Price: $40 
In the U.S. and Canada. 


Send order with payment to: 


Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, 
N.Y., N.Y. 10020 
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Letters 





A different first 


To the editor: The item “Data Gen- 
eral unwraps its CAE family” (June 
28, 1984, p. 41) says that Data Gen- 
eral Corp.’s new Distributed Systems 
series of engineering work stations 
was the first to use Texas Instru- 
ments Inc.’s 256-K random-access 
memories. 

This is incorrect; however, the DS 
series is the first work station to use 
T?’s TMS4161 Miultiport Video 
RAM, a 64-K DRAM that has been 
designed for use with graphics 
applications. 

. Roger Fisher 
Texas Instruments Inc. 
Houston, Texas 


Fidelity to fact 


To the Editor: Your editorial on the 
movie ““WarGames” (June 16, 1983, 
p. 120), which condemned the movie 
for, among other things, technical in- 
accuracy, contained some glaring 
technical errors itself. For example, 
you said 5%4-in. floppy disks would 
be more appropriate to the hobbyist. 
However, the computer the young 
hero uses is an IMSAI 8080, which 
used 8-in. floppies. 

The intent of the movie was not to 
make the computer the archvillain; 
that was your interpretation. The 
message the movie conveyed was 
that no one will win a nuclear war. 

Mike Miller 
Wilton, Conn. 


The herd instinct 


To the Editor: It cannot go unnoted 
that the Semiconductor Industries 
Association is trying to stop field- 
targeting practices by Japan. What 
the Japanese and associations like 
that are attempting indicates a mis- 
understanding of market economies. 

There is an incipient market for 
semiconductor-based products in the 
Third World that will make current 
volumes look paltry. Let absolute 
free trade work, and the U.S. will 
have earned its share of that busi- 
ness. Impose reciprocal protective 
tariffs and, as history teaches, we 
will be cut out of those future 
markets. 

History should also show that we 
should not worry about what the 


Japanese are doing; they are digging 
their own grave. I hope your maga- 
zine will not urge us to follow suit. 
Hugh K. Drake | 

Fort Collins, Colo. 


The naked emperor 


To the editor: Congratulations on 
your editorial ‘““High technology may 
not be the unemployment panacea” 
(May 31, 1984, p. 12). You have 
joined those of us who recognize— 
and are not afraid to point out—that 
the emperor is indeed naked. 

It is no accident that such anti- 
engineer organizations as the Amer- 
ican Electronics Association, the 
Massachusetts High Technology 
Council, and the Institute of Electri- 
cal and Electronics Engineers have 
not denounced the myth of economic 
growth through high technology. 
Only the professors and the corpo- 
rate executives who dominate these 
groups profit from the glut of techni- 
cal professionals. 

Irwin Feerst 
Committee of Concerned EEs 
Massapequa Park, N.Y. 


Common confusion 


To the editor: “Micro-Winchesters 
lure more makers” (May 31, 1984, p. 
45) reflected a common confusion 
about the products and marketing di- 
rection of SyQuest Technology, of 
Fremont, Calif. While you are cor- 
rect in reporting that SyQuest con- 
tinues to favor 3.9-in. media, a Sy- 
Quest drive’s footprint is that of its 
standard half-height 54-in. counter- 
part. Other manufacturers do mix re- 
movable and fixed technologies in 
one full-size drive, but SyQuest man- 
ufactures half-height fixed-only and 
removable-only drives—not, as re- 
ported, a combination drive. 
Holly L. Billings 
R. L. Couch Public Relations 
Irvine, Calif. 


Correction 


In “Cray parlays four processors into 
a gigaflop machine,” (July 23, 1984, 
p. 40), the spawning grounds of ETA 
Systems Inc. were incorrectly identi- 
fied. The new supercomputer compa- 
ny is a spin-off of Control Data Corp., 
Minneapolis. 
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A McGraw-Hill Electronics Publication 


INDUSTRIAL 


ELECTRONICS 





AOUIPMMENT DleSGix 


This new bi-monthly magazine offers 
advertisers a unique way to target their messages to 
25,000 electronic design engineers concerned 

_ specifically with the design and manufacture of 
industrial electronics equipment. 


It will be devoted entirely to international 


coverage of this important segment of the 
electronics industry. It will be produced by its own 
experienced team of technical editors. They are 
dedicated to providing readers with the most 
technically complete and accurate information 
available. Typical contents of each issue are as 
follows: 





News and trends. 


CAD: New work-station software 
generates test patterns 
Components: Voice recognition boards reach 
ci ar market 
Control: IBM and GE team up in 
process-control thrust 
Careers: Industry supporting master’s 
programs in manufacturing 





Industry briefs, people and plants. 
Eaton’s Jim Bowen; Hitachi’s move to CAD 


Technical Articles. 

Cabling techniques in industrial control systems, 
by Joseph Cable and Sam Control, ITT Industrial 
Systems. 

How to set up quality engineering database with 
LISP, by P.K. Wrigley, Lisp Systems, Inc. 
Designing programmable motor controls with a 
microprocessor, by V.K. Krishna, Calcutta 
Electronics. 


Flexible programming language simplifies robot 
control, by T.M. Larson and A. Coppola, 
Unimation, Inc. 

Design notes: Timer-Converter generates ramp 
for chart recorders; Industrial ammeter measures 
10-A peaks; Wideband radiation monitor 


New products. 


Test and measurement equipment 
Components 

Production equipment 

Control equipment 

CAD/CAM 

Materials 

Services 

New Literature 


Departments. 


Editorial 
Letters 
Meetings 
New Books 





1984 Issue dates. 


September 15, 1984 
November 15, 1984 


1984 Closing dates. 


August 28, 1984 
October 15, 1984 


For space reservations, call Production Dept., 
McGraw-Hill Electronics Publications, (212) 512-3140, 
1221 Avenue of the Americas 

New York, NY 10020 wy 


Cie 
Circulation: 25,000 industrial electronics equipment design engineers worldwide. THI i 


The only electronics directory — 
you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


3. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Electronics 





a. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: »+ $40 for each copy delivered in 
U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 


If you haven't got it, 
you're not in the market. 


To insure prompt delivery 
enclose your check now. 
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Network guide. A users’ manual, 
available at no charge, fully describes 
the theory of operation of an Ether- 
net transceiver. Complete instruc- 
tions for the successful installation of 
an Ethernet transceiver, along with 
detailed descriptive illustrations of 
the installation process as well as in- 
structions for testing the Ethernet 
transmission system are also includ- 
ed. In addition, the manual describes 
the installation and operation of the 
NT100, the company’s [EEE-802.3 
transceiver. For a copy, call (617) 
692-3900 or write to Interlan Inc., 3 
Liberty Way, Westford, Mass. 01886. 

[Circle reader service number 421] 


Networks untangled. The latest edi- 
tion of the LOCAL Netter Designer’s 
Handbook, a 458-page guide to the 
specification, design, and selection of 
local nets, includes product descrip- 
tions for local network systems and 
accessories, articles on major design 
issues, articles on what are viewed as 
IBM’s and AT&T’s local network 
strategies, descriptions of proposed 
as well as de facto standards, and 
comparison notes on equipment fea- 
tures. The book also includes an ex- 
tensive bibliography. The 1984 edi- 
tion of the handbook is priced at $77 
and may be ordered by calling (612) 
9235-2035 or by writing to Architec- 
ture Technology Corp., P.O. Box 
24344, Minneapolis, Minn. 55424. 

[Circle 426] 


IC processes. Representing the distil- 
lation of information gathered over 
the last three years, a guide to all 
aspects of integrated-circuit fabrica- 
tion covers all major wafer process- 
ing and IC packaging operations, 
with emphasis on the equipment and 
materials used in each step. Practical 
Integrated Circuit Fabrication is not 
intended to be a process recipe book, 
but is a detailed overview of the 
practical aspects of each operation. 
Although a dozen IC processes are 
covered, from TTL to HMOS, an ad- 
vanced silicon-gate complementary- 
MOS process (HCMOS) is highlight- 
ed and detailed through 110 process 
steps. The 350-page guide, extensive- 
ly illustrated, is priced at $495, post- 
age paid, and can be ordered by writ- 
ing to Integrated Circuit Engineering 
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Corp., 15022 North 75th St., Scotts- 
dale, Ariz. 85260 or by calling (602) 
998-9780. [Circle 425] 


Crazy glue. Of interest to anyone re- 
sponsible for specifying adhesives 
with critical performance parameters 
may be an application note that cov- 
ers the complete range of analytical 
testing performed on epoxies. Each 
test is discussed, relating the determi- 
nation of specific epoxy properties 
that may effect performance in your 


SS 
< 





specialized application. A detailed 
description of the test equipment is 
also included. For a copy of the free 
application note contact Epoxy Tech- 
nology Inc. by calling (800) 227-2201 
or (617) 3805 from Massachusetts, or 
writing P.O. Box 567, 14 Fortune 
Dr., Billerica, Mass. 01821. [Circle 
422] 


Clear sounds. Taken from a presenta- 
tion to the IEEE Vehicle Technology 
Group Seminars, a paper describes 
the application of “On-Glass” com- 
munications antenna technology to 
the development of 800-MHz mobile 
antennas for cellular applications. 
The paper analyzes the theory of 
“On-Glass”’ technology, which uses a 
vehicle’s window for capacitive cou- 
pling, and reports on the procedures 
followed for developing the required 
collinear radiator and the broadband 


New Literature 


coupling system to achieve gain and 
a low voltage standing-wave ratio. A 
reprint is available from The Anten- 
na Specialists, Marketing Dept., 
12435 Euclid Ave., Cleveland, Ohio 
44106. [Circle 423] 


Clean air. Air pollution, specifically 
the toxic boron trichloride, silicon 
tetrachloride, and similar fumes gen- 
erated in plasma etching, vapor de- 
position, and epitaxial deposition, is 
addressed in an applications note. 
The note summarizes available abate- 
ment techniques, and describes the 
equipment, its operating principles 
and selection criteria that are avail- 
able from Heat Systems-Ultrasonics. 
Titled Air Pollution in the Semicon- 
ductor Industry, the note tabulates 
processes, contaminants generated, 


-and removal recommendations. For 


additional information or for a copy 
of the note call (516) 694-9555, or 
write to Heat Systems-Ultrasonics 
Inc., 1938 New Highway, Farming- 
dale, N.Y. 11735. [Circle 424] 


Product evaluations. Communica- 
tions Product Reports provides evalu- 
ations of switching equipment, local 
networks, modems, multiplexers, 
communications processors, commu- 
nications controllers, front-end pro- 
cessors, Communications carrier ser- 
vices, telephones, terminals, printers, 
and test equipment. Included with 
each subscription to the reports is 
the company’s telephone information 
service. For more information, call 
(609) 428-1020 or write to Manage- 
ment Information Corp., 140 Barclay 
Center, Cherry Hill, NJ. 08034. 

[Circle 427] 


Users’ notes. A new periodical publi- 
cation, Oak Notes, will serve users of 
IBM S/34, 8/36, and 8/38 comput- 
ers. Every issue will feature a tip-of- 
the-month, which will be a perfor- 
mance tip that can be acted on im- 
mediately by nontechnical personnel 
to improve system performance; and 
a buy-of-the-month, which will be a 
featured product of high quality at a 
reasonable price. Oak Notes is offered 
free of charge by calling (813) 441- 
4997 or write to Oak Software, 1384 
Pierce St., Clearwater, Fla. 33516. 

[Circle 428] 
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EMPLOYMENT 


OPPORTUNITIES 


POSITIONS VACANT 





Staff Scientist — $1986-$4767 — Law- 
rence Berkeley Laboratory (LBL) — The 
Electronic Materials Program of LBL’s 
Center for Advanced Materials is seeking a 
Staff scientist to conduct research in the 
area of optical and electrical properties of 
IIl-V compound semiconductors. Research 
focuses on the development and application 
of advanced characterization techniques for 
the study of GaAs single crystals and special 
multilayer structures which will be grown at 
the Center, Project involves collaboration 
with other staff scientists and supervision of 
graduate students. Requires several years’ 
experience in the field of compound 
semiconductors; experience in the char- 
acterization of IIIl-V semiconductors using 
optical and electrical techniques; strong 
theoretical knowledge coupled to the inter- 
pretation of experimental results and exper- 
ience in graduate student supervision. Ph.D. 
in solid state or semiconductor physics 
strongly preferred. Please send inquiries 
with two professional resumes and other ap- 
propriate material to: Lawrence Berkeley 
Laboratory, Employment Office, 90-1042, 
One Cyclotron Road, Berkeley, CA 94720. 
Please specify Job #A-3031. An Equal Op- 
portunity Employer M/F/H. 


Murkett Associates — Technical Mgmt 
placement with national affiliates-fee paid. 
Box 527, Montgomery, AL 36101. 





POSITIONS WANTED 





Switching Power Supply Designer for hire 
— State-of-the-art, up to 1 KW, 200 KHZ. In 
less time, less expensive. Contract or per 
diem. (514) 683-0016. 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 


Engineering Consultant for U.L., U.L.C., or 
C.S.A. requirements. Call me for consulting, 
liaison, design aid. G.L. Schmitz 312- 
446-8775. 


RESUMES 


Resumes — Complete instructions and 
examples; $4, Consultants, Box 567—J, 
Bergenfield, N.J.07621. 
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Are you in 
your first 
engineering 
job? 


Are you 
thinking 
about where 


you go 
from here? 


This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now—articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics” —and many 
more. Send for this book today and 
begin to move ahead in your career. 


GRADUATING ENGINEER Nh 
P.O. Box 900 eye 
wen 


New York, NY 10020 

Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 
Enclosed is my check/money order 
made out to Graduating Engineer for 


$ 
Name 
Address 


City/State/Zip 





Advertise 


your 

software 
for only 
$107.25 


For only $107.25 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 


Electronics Week 
Computer Software 


Section wT,” 
Post Office Box 900 Sr 
New York,NY 10020 W@Alf 
1984 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 





Sizes Material 


1 Inch 7/8x2 1/4 Artworkor — 
2Inch 17/8x2 1/4 _ film preferred. 
3inch 27/8x21/4 Typesetting 
4inch 37/8x21/4 _ free of charge. 


1984 RATES 


1X 6X 
1 Inch $107.25 $106.30 $105.40 
2 Inch 214.50 212.60 210.80 
3 Inch 321.75 318.90 316.20 
4 Inch 429.00 425.20 421.60 


oF: 11 
David Emery 
212/512-2557 
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SOF TWARE 
DEVELOPMENT 
TECHNOLOGISTS 






TRW’s Systems and Software Engineering 
Laboratory, located in McLean, VA, a suburb of 
Washington, D.C., is seeking highly talented and 
experienced software development engineers 
and technologists in the following areas: 


MANAGEMENT INFORMATION 
SYSTEMS 


DBMSs, Large System Development experience, 
Distributed Data Bases and Control Concepts 


SOFTWARE ENGINEERING 


Tools, Languages, Program Support 
Environments, Methodologies, Applied and 
Academic Background 


GRAPHICS 


Work Stations, Commercial Software Packages, 
Prototyping Concepts, Man-Machine Interface 


DIGITAL SYSTEMS 


Architecture/Requirements Orientation, Large 
System Level, knowledge of both Hardware and 
Software 


DISTRIBUTED NETWORKS/ 
COMMUNICATIONS 


LANs, BlUs, OS Interface Protocols, Embedded 
Systems Emphasis 


INTEGRATION & TEST 


Plans, Procedures, Execution and Monitoring for 
Mobile and Fixed Systems 


These individuals should have 5 or more years of 


directly applicable experience. Degrees from BS 
through PhD in Computer Science, Math, or 
Engineering are desired. 
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Current openings encompass a large range of 
Hardware and Software systems, including . . . 


e Hardware — VAX, IBM, PDP, Data General 
(S230), Chromatics, MAP, IDM, M68000 

e Operating Systems — VMS, UNIX, 
VM/CMS, SP, RDOS, ZRDOS, MVS, IDRIS 

e DBMSs — ORACLE, GIM, M-204, 
INGRESS, INQUIRE 

e Programming Languages — C, PL/1, 
FORTRAN, Ada, LISP, Pascal, Assembly 


Proof of U.S. Citizenship required (a background 
investigation may be conducted). 


To explore these opportunities, please forward 
resume including salary history to: 


Personnel 

TRW Defense Systems Group 
Department PB 

7600 Colshire Drive 

McLean, Virginia 22102 


An Equal Opportunity Employer M/F/H/V. 


TWAtih 


-A Company Called TRW 
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CUSTOM AND 
SEMICUSTOM VLSI: 


survival Strategies 
For The New Era 


The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnosiic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is-now being made avail- 
able to those who understand the 
challenge of these changes. 


A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


¢ Company benefits by custom 
design 


¢ Economical appropriateness for 
tackling custom 


¢ Evaluation of gate arrays and 
Standard cells 


¢ Alternate processes to explore 


e Suitability of CAD systems to 
your particular company 


The questions raised are ones of 
survival. And OPPORTUNITY. 


Put this exclusive resource in your 
hands to help you make the right 
decisions. 


Don’t hesitate—Order your 
copy today! 


Send $150 or your company purchase 


order to: 

Electronics Week Books 
McGraw-Hill Inc. 

Princeton Road 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 

Allow 4-6 weeks for delivery. 


Money-back guarantee. 
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NEW EDITION 


Complete and Unabridged 
PF cican and tial 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 





1,923 pages 
illustrated 
Edited by Harold C. Folts 


Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
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Editorial 


WHICH ONE COMES FIRST, 
SCIENCE OR ENGINEERING? 


or years, we have excoriated those scientific 

leaders who hold with the old view that 
their role in the scheme of discovery is far 
more important than that of the engineers, the 
plodding technologists. It is as though these 
scientists see themselves as the occupants of a 
special spot high on the mountain of thought 
and deduction, while engineers labor below. 

Lately, however, there has emerged a school 
of inquiry among those who study and teach 
the history of science and technology that re- 
verses the common view of instrumentation 
and other engineering systems as merely pas- 
sive tools. This view is that scientific discovery 
has been made possible through better tech- 
niques and tools, rather than only through the 
efforts of scientists generating ideas. As the 
chemist Thomas Graham wrote early in the 
19th century, “It is curious how much the 
progress of science depends upon the invention 
and improvement of instruments.”’ 

A leader in that direction was the late sci- 
ence historian Derek J. deSolla Price, of Yale 
University, who maintained that the big 17th 
century breakthrough came not when Galileo 
looked at the heavens through his telescope, 
but when eyeglass makers took advantage of 
improved lens-making techniques to build the 
first telescope. In fact, Price went so far as to 
say that technology was the root of all scientif- 
ic discovery. 

Price is not alone. Others have boarded the 
pro-technology bandwagon. One such is Mel- 
vin Kranzberg, a professor of the history of 
technology at Georgia Tech, who says, ““Why 
are physicists always lined up at a new atom 
smasher? Because they want to be the first to 
investigate a new realm.”’ Also, he says, “‘the 
great advances in science are based on mea- 
surements, refined technology, and new tech- 
niques. You see the impact all around us.” 
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This debate takes on more significance than 
just another one of those interesting, if vaguely 
irrelevant campus disputes that liven up the 
days of some academic scientists, especially 
when considered against the background of 
all-important federal funding, and how best to 
spend billions of dollars to spur innovative 
research. In other words, should the university 
research facilities be the major beneficiaries, or 
should the engineering disciplines get more | 
from the government than in the past? 

Even though Price might have been over- | 
stating his argument to make a stronger case, 
as some of his peers suggest, his point is well 
taken. Those who dispense the money should 
not permit themselves to be swayed by impres- 
Sive academic credentials or even by the need 
of university laboratories for research funds to 
keep themselves going—such support, vital as 
it is, is another question for another time. 


A' issue here is discovery. It is probably true 
that discoveries will be made regardless of 
whether scientists or engineers prepare the ex- 
periments and analyze data from such projects 
as the Space Telescope or the space shuttle. 
Nonetheless, let it not be forgotten that the 
computers, lasers, and other tools of explora- 
tion have been honed to their present fine edge 
by the engineers. And let engineering not be 
forgotten as a discipline at least on the same 
level as the sciences that benefit from it. 

To find evidence that such recognition is 
coming to the world’s technicians, albeit slow- 
ly, dip again into academia for this statement 
from Barry Barnes, a historian at the Universi- 
ty of Edinburgh, in Scotland. “We are much 
less prone to think in terms which subordinate 
technology to science,” he says. “Instead we 
recognize science and technology to be on a 
par with each other.”’ Let’s spread the word. 
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Ethernet 
and a gate- 
way, YOU can 
access the 
Or 
for any office environment, 
and costing less than $37,000. 
So give yourself the freedom 
you deserve to make great 
things happen. Get selfish and 
call Ridge Computers today at 
408/986-8500. Or write us at 
2451 Mission College Blivd., 
Santa Clara, CA 95054. Learn 


how everyone gains when you 
have the Ridge 


328 at your 
fingertips. 
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